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INTRODUCTION. 


Gentlemen, 

Haying  received  ixistractioiiB  firom  you  on  the 
Ist  of  July  to  attend  the  Conference  of  Meteorologists 
at  Leipzig  in  the  month  of  August,  I  beg  to  report 
that  your  instructions  have  been  carried  out,  and  I 
herewith  submit  to  you  a  complete  English  translation 
of  the  Proceedings  of  the  Conference,  as  published 
officially  as  an  Appendix  to  the  Journal  of  the  Austrian 
Meteorological  Society.    . 

I  have  prefixed  to  the  Keport  a  translation  of  the 
Invitation,  which  appeared  in  the  same  Journal  in  the 
month  of  June  last. 

Your  obedient  servant, 

BoBEET  H.  Scott. 
To  the  Meteorological  Committee 
of  the  Boyal  Society. 

Dec  16th,  1872. 
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INVITATION 


TO  A 


Meeting  of  Meteorologists  to  be  held  in  Leipzig  in 
August  of  this  Year. 


The  development  of  interest  in  meteorological  investigations 
in  modem  times  among  all  civilized  nations  has  brought  into 
prominence  a  requirement  which  has  been  long  felt^  and  to  vrhich 
utterance  has  often  been  given,*  viz.  that  of  greater  uniformity  of 
procedure  in  different  countries.  The  undersigned  accordingly 
venture  to  hope  for  general  approval,  if  they  allow  themselves  to 
make  a  few  proposals  which  may  tend  to  smooth  the  way  for  the 
ultimate  assembling  of  an  actual  Meteorological  Congress. 

If  there  be  any  branch  of  science  in  which  work  on  a  uniform 
system  can  be  especially  useful  and  advantageous,  that  branch  is 
the  inquiry  into  the  laws  of  weather,  which,  from  its  very  nature^ 
can  only  be  prosecuted  with  a  hope  of  success  by  means  of  very 
extensive  observations  embracing  large  areas,  in  fact,  we  might 
almost  say,  extending  over  the  whole  sur&ce  of  the  globe.  Owing 
to  the  enormous  amount  of  material  with  which  the  meteorologist 
has  to  deal,  the  necessity  for  improved  facilities  for  summarizing 
facts  is  daily  more  and  more  felt,  and  these  can  only  be  afforded 
by  increased  uniformity  in  the  methods  of  observation  and 
publication. 

Among  the  otiier  results  of  the  increasing  interest  in  Meteoro- 
logy of  late  years  has  been  the  introduction  of  new  instruments 
and  new  methods  of  observation,  the  practicability  of  which,  as 
well  as  the  possibility  of  their  general  introduction  into  use^  can 
only  be  determined  by  combined  action. 

It  may  furthermore  be  safely  assumed  that  a  personal  inter* 

*  Recently  by  Buys  Ballot,  in  a  special  pamphlet,  "  SoggeetioDS  on  a  Uniform 
System  of  Meteorological  ObeierTations/'  Utrecht,  187i. 
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change  of  ideas  among  meteorologists  will  give  an  entirely  fresh 
impulse  to  many  branches  of  Meteorology. 

It  is  only  by  means  of  an  International  Congress  that  speedy 
and  certain  methods  of  exchange  of  meteorological  publications 
can  be  arranged — a  step  most  urgently  demanded,  owing  to  the 
Ycry  nature  of  the  science. 

We  think,  however,  that,  without  wishing  in  any  way  to 
anticipate  the  deliberations  of  the  present  meeting,  it  will  be 
advisable,  in  order  to  fix  ideas,  to  propose  a  certain  number  of 
questions  which,  in  our  opinion,  may  be  proposed  for  discussion 
and  possibly  be  answered. 

1.  Is  it  desirable  to  introduce  the  same  Units  of  Measure  (viz. 

of  Length,  Degrees,  and  Time)  in  meteorological  inquiries 
in  all  countries,  or  is  it  sufficient  to  lay  down  certain  fixed 
rules  for  the  conversion  of  the  <Ufierent  measures  employed 
in  the  several  countries? 

2.  What  is  the  best  form  of  Barometers  for  stations  of  the 

second  order  ?  Is  the  use  of  Aneroids  for  such  stations 
admissible. 

5.  What  mode  of  exposure  of  Thermometers  for  the  observation 

of  Air  Temperature  is  the  best  and  most  suitable  for  general 
adoption  ? 

4.  What  is  the  best  construction  of  Maximum  and  Minimum 
Thermometers  ? 

ff.  What  instruments  should  be  employed  for  determining  the 
intensity  of  Radiation,  and  in  what  way  can  the  compara- 
bility of  the  results  obtained  be  ensured  ? 

6.  What  instruments  are  the  best  for  determining  Earth  Tem- 

peratures? At  what  depths  should  the  observations  be 
taken  in  order  to  attain  the  uniformity  which  is  desirable? 

7.  What  apparatus  should  be  employed  for  the  determination 

of  the  Hygrometric  condition  of  the  air  ?  Are  the  Wet 
and  Dry  Bulb  Thermometers  sufficient  ?  Can  the  Hair 
Hygrometer  be  employed,  and  under  what  restrictions  ? 

8.  In  what  way  can  uniformity  in  describing  the  Directions  of 

the  Wind  be  attained  ? 
Is  the  deduction  of  the  mean  Direction  of  the  Wind  by 

Lambert's  formula  desirable? 
Is  it  desirable  or  not  to  include  very  light  winds  (force  0) 

in  constructing  Wind  Eoses  for  the  Direction  of  the  Wind  ? 

9.  What  scale  should  be  employed  for  the  Force  of  the  Wind 

when  it  is  determined,  not  by  actual  measurement,  but  only 
ty  estimation  ? 
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10,  Is  it  desirable  to  introduce  simple  coanting  instroments  for 
determining  the  Velocity  of  the  Wind  ?  What  units  should 
be  taken  for  the  discussion  of  the  Velocity  of  the  Wind  ? 

IL  What  is  the  best  form,  size,  and  mode  of  exposure  of 
Bain-gauges? 
At  what  hour  of  the  day  should  the  fall  be  measured  ? 

12.  Should  the  days  of  Rain  and  Snow  be  counted  separately 
or  together  ? 

13.  Is  it  desirable  in  giving  the  falls  of  Hail  to  draw  a  dis- 

tinction between  '^  Graupel  ^*  and  true  Hail  ? 

14.  In  counting  Thunderstorms,  should  the  Storms  as  such  or 

the  Days  of  storm  be  given  ?  In  what  way  should  the 
instances  of  Sheet-lightning  be  noticed? 

15.  What  apparatus  is  to  be  recommended  for  the  measurement 

of  Evaporation  ?  What  is  the  most  suitable  exposure  for 
the  Vaporimeter  ? 

16.  In  what  way  should  the  proportion  of  Cloud  in  the  sky  be 

estimated  and  indicated  ? 

Is  it  derirable  to  introduce  for  Clouds,  Hydrometeors,  and 
for  other  extraordinary  phenomena,  a  nomenclature  which 
shall  be  independent  of  local  language,  and  therefore 
umversally  intelligible  ? 

17.  Should  other  Meteorological  Elements  than  those  already 
enumerated,  e.ff.  Atmospheric  Electricity,  &c.,  be  included 
in  the  scope  of  normal  observations,  and  what  are  the  best 
instruments  for  observing  them  ? 

18.  Can  uniform  Times  of  Observation  be  introduced  for  the 
normal  observations  ? 

19.  Can  rules  universally  applicable  be  laid  down  for  the 
Verification  of  Instruments  and  the  Inspection  of  Meteoro- 
logical Stations  ? 

20.  What  are  the  rules  and  what  the  intervals  of  time  for 

which  the  Means  of  the  several  Meteorological  Elements 
should  be  calculated  ?  Which  is  the  better  plan,  to  begin 
the  meteorological  year  with  December  or  with  January? 

21.  In  what  manner  and  for  what  intervals  are  the  Normal 

Values  for  the  indiiddual  Meteorological  Elements  to  be 
deduced? 

22.  Is  it  desirable  and  possible  to  puUish  the  Meteorological 

Observations  of  a  limited  number  of  stations  in  each  country 


*  There  is  no  special  term  for  <<  Graupel"  in  English  :  it  differs  firom  Hail,  in  that 
the  stones  are  small  pellets  of  snovi  and  are  not  coated  with  ice. — Tjuirs. 
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in  a  tmiform  manner,  and  within  a  reasonably  short  time 
after  the  observations  have  been  made  ? 

23.  How  is  the  Exchange  of  the  Meteorological  Publications 

of  different  Institutions  and  different  Countries  to  be  carried 
out  most  speedily,  safely,  and  simply  ? 

24.  Is  it  desirable  that  in  each  country. there  should  be  esta- 
blished one  or  more  Central  Institutions  for  the  directi#n, 
collection,  and  publication  of  the  Meteorological  Observa- 
tions? 

25.  Does  the  interchango  of  Weather  Telegrams  appear  so  useful 

that  it  should  receive  a  fuUer  development  and  a  firmer 
organization  ? 

26.  What  Kegulations  should  be  adopted  in  order  to  carry  into 
effect  the  Decisions  and  the  Objects  of  the  Meteorological 
Congress  ? 

The  enumeration  of  the  preceding  questions,  the  discussion  of 
which  will  lead  to  other  subjects  for  deliberation  of  the  same 
character,  should  be  sufficient  to  show  the  importance  of  the  points 
which  remain  for  settlement  by  an  International  Meteorological 
Congress,  and  we  accordingly  deem  that  we  shall  not  be  far  astray 
if  we  count  on  the  co-operation  not  only  of  all  Meteorologists  by 
profession,  but  also  of  Learned  Societies^  and,  as  an  ultimate  con- 
sequence, of  Governments  also,  with  regard  to  the  realization  of 
the  idea  of  such  a  Congress  and  its  practical  efficiency. 

We  are  of  opinion  that  the  actual  Congress  should  be  summoned 
for  the  autumn  of  1873  and  for  Vienna.  There  are  two  reasons 
for  selecting  that  city.  Firstly,  a  new  Central  Meteorological  and 
Magnetical  Institute  has  been  built,  and  will  be  fitted  out  with 
new  instruments  and  in  full  activity  next  year ;  and,  secondly,  the 
International  Exhibition,  which  will  be  open  at  the  time,  will  form 
an  additional  inducement  to  foreign  scientific  men  to  visit  Vienna. 

For  the  present  year  we  think  it  advisable  to  hold  a  preliminary 
Conference  of  meteorologists ;  of  course  this  Conference  can  only 
be  cansuUative  ;  its  chief  duty  will  be  to  lay  down  the  programme 
for  the  actual  Congress,  perhaps  to  instigate  preparatory  expe- 
riments on  the  questions  proposed,  and  thereby  to  render  it  pos- 
sible for  the  Congress  to  arrive  at  immediate  conclusions  on  many 
points. 

We  venture  by  the  present  circular  to  invite  the  heads  of 
Meteorological  Institutes,  the  Meteorological  and  other  Learned 
Societies,  as  well  as  private  scientific  men  and  practical  observers 
in  the  domain  of  Meteorology,  to  this  consultative  meeting,  which 
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is  to  be  held  in  Leipzig  at  the  time  of  the  meeting  of  the  Natnr- 
forscher  Versanmilung  in  that  city.  The  gentlemen  who  are  willing 
to  take  part  in  this  meeting  are  requested  to  intimate  their  inten- 
tions at  latest  by  the  13th  of  Aogast  to  the  undersigned  Director 
of  the  University  Observatory  in  Leipzig,  Dr.  Carl  Bmhns.  The 
commencement  of  the  Conference  is  fixed  for  the  14th  of  August, 
and  it  is  probable  that  the  proceedings  will  last  from  the  14th  to 
the  16th  of  August  (inclusive). 

All  heads  of  Meteorological  Institutes  who  do  not  take  part  in 
this  consultative  meeting,  as  well  as  the  Meteorological  and  other 
Learned  Societies  which  are  not  represented  at  it»  are  requested, 
in  the  interest  of  the  cause,  at  least  to  communicate,  by  letter, 
their  views  and  wishes  in  respect  of  the  measures  which  should 
be  adopted  to  ensure  the  unifomuty  which  is  desired,  in  order 
that  the  object  may  be  attained  with  greater  certainty  by  a  com- 
bined effort,  in  which  all  take  part 

(Signed)        Dr.  C.  Bruhns. 
Leipzig,  May  1872. 

(Signed)        Dr.  H.  Wild. 
St  Petersburg,  May  i|,  1872. 

(Signed)        Dr.  C.  Jelinek. 
Vienna,  June  2, 1872. 
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PROCEEDINGS 

OF  THE 

METEOBOLOGICll  CONFEEENCE  AT  LEIPZIG, 


Protocol  of  the  Meeting)  14th  Angost,  12  to  4  o'clocki  p.m. 

M.  Bruhks  opened  the  Conference  and  welcomed  It  in  the 
name  of  the  Saxon  Governn&ent.  Upon  this  M.  D.  Bagona 
from  Modena  rose,  and  in  the  name  of  his  countrymen  expressed 
the  wish  that  an  international  agreement  on  meteorological 
questions  should  be  arrived  at. 

On  M.  Bruhns'  proposal  the  Conference  chose  M.  Burs 
Ballot  as  President  for  this  day;  for  the  nekt  two  days 
Mr.  Scott  and  M.  Wild;  for  Vice-Presidents  for  the  three 
days  MM.  Bruhks,  Jelinek,  and  Wild  ;  as  .Secretaries,  M. 
Neumayeb  of  Berlin,  and  M.  Hann  of  Vienna. 

M.  Bbuhns  read  the  written  replies,  received  to  the  questions 
proposed  in  the  programme  which  had  been  distributed,  from 
MM.  Dove  of  Berlin,  Mohn  of  Christiania,  Wolf  of  Zurich, 
Hoffmeyer  of  Copenhagen,  Pujazon  of  San  Fernando,  Fradesso 
da  Silveira  of  Lisbon,  Fritsch  of  Salzburg,  Bnbenson  of  XJpsala^ 
and  Symons  of  London.  And  written  expressions  of  sympathy 
bad  also  been  received  from  MM.  Lauterbiurg  of  Berne,  Heis  of 
Miinster,  and  Moritz  of  Tiflis. 

M.  Buys  Ballot  then  opened  the  discussion  of  the  pro^mme 
and  remarked  that  it  was  of  great  interest  to  have  received  in 
writing  the  opinion  of  some  of  the  most  eminent  men  in  meteoro- 
logical science. 

The  next  point  decided  was  as  to  the  commencement  and 
duration  of  the  sittings.  It  was  decided  that  they  were  to  last 
from  12  till  4  o'clock,  without  interruption,  and  the  meeting  then 
proceeded  to  discuss  the  questions  laid  before  it 

1.  Is  it  desirable  to  introduce  the"same  Units  of  Measure  (viz. 

of  Length,  Degrees,  and  Time)  in  meteorological  inquiries 

in  aiji  countries,  or  is  it  sufficient  to  lay  down  certain  fixed 

rules  for  the  conversion  of  the  different  measures  employed 

in  the  several  countries  ? 

M.  Bbuhns  first  remarked  that  it  would  be  best  to  postpone 

the  discnssion  of  this  question  until  they  had  received  the  result 

of  the  deliberation  of  the  Metric  Conference  in  Paris. 


Digitized  by 


Google 


12 

Umftnmity  of  Mr.  ScoTT  thought  that  the  Conference  would  lose  time  by 
this  discussion  of  a  subject  which  really  could  only  be  arranged 
by  Governments. 

Mr.  BuoHAN  expressed  himself  in  favour  of  the  introduction  of 
the  metric  scale.  He  thought  that  an  energetical  recommenda- 
tion of  the  metric  scale  on  the  part  of  this  Conference  would  pro- 
duce a  good  impression  on  the  British  Government.  The  matter 
was  certainly  important,  but  it  ought  not  to  be  made  a  vital  ques- 
tion. The  general  introduction  of  the  metric  scale  had  at  present 
difficulties  to  meet  with,  and  therefore  this  Conference  should, 
for  the  present,  content  itself  with  recommending  the  publica- 
tion of  Tables  for  the  Conversion  of  Scales,  especially  tor  Rain 
and  Wind  Velocity,  and  should  recommend  a  system  uniform 
in  all  respects ;  especially  a  recommendation  should  be  made  to 
Norway  and  Sweden  to  reduce  their  measures  for  rain,  which  are 
unknown  to  foreigners.  He  remarked  that  it  should  not  proceed 
further  than  a  recommendation. 

Mr.  SootT  remarked  that,  as  far  as  he  knew,  England  wa8 
less  inclined  to  adopt  the  metric  scale  now  than  formerly. 

M.  Prestel  said  that  the  scientific  world  had  now  arrived  at 
a  turning  point  in  meteorology ;  the  dynamical  treatment  of  it 
had  hardly  begun.  He  recommended  the  general  introduction  of 
the  metric  scale,  as  being  the  only  one  which  offers  the  great 
advantage  of  simple  relations  between  the  linear  and  cubic  units 
of  volume  and  weight.  If  it  be  wished  to  represent  the  changes 
of  the  weather  in  their  causal  relationship,  and  especially  to  sub- 
mit to  calculation  the  part  which  Aqueous  Vapour  plays  in  the 
atmosphere,  no  other  scale  is  possible. 

M.  Buys  Ballot  expressed  himself  fully  satisfied  with  Mr. 
Buchan's  observations.  The  mutual  conversion  of  the  individual 
scales  could  still  be  effected  and  the  practice  in  Meteorology  might 
be  the  same  as  in  Statistics,  viz.,  that  one  unit  of  scale  be  chosen 
for  the  means ;  the  original  scale  being  preserved  for  the  indi- 
vidual observations.  He  had  for  twenty  years  past  reduced,  for 
his  Jaarboek,  the  most  differetit  scales  to  the  metric  scales  without 
very  great  labour. 

M.  Bbuhnb  reconmiended  that  this  expression  of  opinion  should 
be  published  as  such,  and  that  the  wish  should  be  appended,  that, 
according  to  M.  Buys  Ballot's  proposal,  the  Results  of  observations, 
or  the  Means,  should  be  published  in  metric  scales,  in  addition  to 
their  original  scales. 

This  proposal  was  accepted  by  the  meeting. 

Mr.  SooTT  further  drew  attention  to  one  advantage  possessed 
by  the  Fahrenheit  scale  for  Weather  Telegraphy.  The  degrees  are 
BO  small  that  it  is  only  necessary  to  tdegraph  whole  numbers^ 
without  materially  interfering  with  the  accuracy  of  hygrometrical 
determinations. 

^  He  thought  that  M.  Mohn,  although  he  had  not  so  expressed 
himself  in  his  letter,  would  agree  with  him  on  this  point. 
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2.  What  is  the  best  form  of  Barometers  for  stations  of  the  Butmeten. 
second  order?    Is  the  use  of  Aneroids  for  such  stations 
admissible  ? 

M.  Buys  Ballot  thought  there  was  hardly  anyone  who  would 
declare  himself  in  favour  of  the  Aneroid  for  scientific  purposes. 

M.  pRESTEL  expressed  a  wish  that  the  value  of  Aneroids  for 
scientific  observations  should  be  discussed. 

M*  Jelinek  recommended,  for  normal  stations.  Mercurial  Baro- 
meters of  the  most  careful  construction,  but  thought  that  for 
.stations  of  the  second  order,  the  Aneroid  was  not  a  bad  instrument 
for  the  determination  of  differences  in  pressure,  and  it  could  also 
be  of  value  on  shipboard,  as  the  usual  marine  barometer  vras  too 
slu^ish.  The  various  defects  of  Aneroid  Barometers  may  be 
fairly  contrasted  with  certain  difficulties  in  the  handling  and  the 
su^nsion  of  Mercurial  Barometers. 

M.  Raoona  remarked  that  Aneroids  bore  carriage  badly,  and 
that  therefore  the  comparison  of  them  with  Standard  Barometers 
was  unsatisfactory. 

Mr.  BuGHAN  agreed  with  M.  Jelinek's  views.  Aneroids  might 
be  employed  for  the  comparison  of  Mercurial  Barometers  ybr  very 
short  intervals  of  time^  as  e.g.  on  the  inspections  of  stations,  and 
on  board  ship ;  without  doubt  perfect  confidence  could  not  be 
placed  on  these  instruments,  but  occasionally  Mercurial  Barome- 
ters too  get  out  of  order.  As  it  is  easy  to  transport  aneroids  in 
order  to  compare  them  with  other  barometers  and  with  each  other, 
they  should  not  be  taken  out  of  the  hands  of  meteorologists. 

M.  Bruhns  said  that  aneroids  could  not  be  accepted  as  scien- 
tific instruments,  but  might  often  serve  for  a  control,  e.^.,  in  case 
of  errors  of  observation  being  made  with  mercurial  barometers, 
&c.  He  wished  that  the  questions  should  be  referred  to  a  com- 
mittee. 

Mr.  Scott  remarked  that  when  we  compare  the  two  state- 
ments that  the  Aneroid  is  not  a  scientific  in^rument,  but  is  an 
instrument  for  controlling  others,  we  have  a  contradiction  in  terms. 
The  Aneroid  is  an  instrument  whose  corrections  are  constantly 
changing,  and  therefore  cannot  be  used  at  all. 

M.  von  Freedek  agreed  with  the  last  speaker.  Aneroids 
which  give  good  readings  at  the  mean  value  of  pressure  do  not 
follow  the  great  barometrical  oscillations;  in  such  a  case  they 
undergo  permanent  alteration  in  their  corrections. 

M.  \Vild  :  Aneroids  should  not  be  entirely  rejected.  They 
are  at  least  good  as  interpolation  and  difference  instruments,  to 
supply  gaps  in  observations  which  may  always  occur  if  the  Mer- 
curial Barometer  is  damaged. 

M.  MiiLLER  expressed  himself  against  the  use  of  Aneroids. 

Mr.  Scott  remarked  that  the  more  costly  Aneroids  with  ther- 
mometers were  even  less  useful  than  those  without  thermometers, 
inasmuch  as  in  certain  cases  of  injury,  the  quicksilver  of  the 
thermometer  destroys  the  whole  instrument. 

M.  Bagona  observed  that  stations  of  the  second  order  might 
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BAKHDeten.  very  well  be  provided  with  inBtruments  of  that  oonstmction^^aiid, 
although  it  was  not  perfectly  satiefactory  as  a  regular  observing 
instrument,  it  could  very  well  be  used  for  occasional  interpolations. 

The  Pbebident,  M.  Buys  Ballot,  sununarised  the  result  of 
the  deliberations  on  the  utility  of  the  Aneroid  to  the  following 
intent : — ^that  the  Aneroid  should  not  be  used  instecid  of  the 
Mercurial  Barometer^  but  only  as  an  interpolation  instrument^  in 
addition  thereto. 

M.  Bbuhns  proposed  that  the  second  pk)int  in  the  question  under 
^scussion ;  respecting  the  construction  of  a  Barometer  suitable  for 
stations  of  the  second  order ;  should  be  referred^  a  committee^  and 
suggested  MM.  Jelinek^  Hank,  and  Bughan  as  members  of  it. 

M.  von  Oettingen  thought  the  matter  too  important  to  hand 
it  simply  over  to  a  committee,  and  thought  a  decision  should  be 
come  to  at  the  present  meeting;  while  M.  Wild  remarked  that 
the  appointment  of  a  committee  whose  members  lived  in  different 
countries  was  a  bad  arrangement. 

Finally,  M.  Hann  was  requested  to  undertake  alone  the  duty  of 
reporting  on  this  question,  and  to  put  himself  in  commimication 
on  the  subject  with  foreign  authorities. 


Exposure  of 
tiiermometen. 


3.  What  mode  of  exposure  of  Thermometers  for  the  observa- 
tion of  Air  Temperature  is  the  best  and  most  suitable  for 
general  adoption  ? 

M.  Baoona  expresses}  himself  against  the  enclosure  of  ther- 
mometers in  a  screen,  and  thought  that  readings  taken  outside 
a  window  were  good  and  might  well  be  adopted  in  case  of  the 
observers'  employing  a  telescope  for  reading,  as  he  always  did. 

M.  Bbuhns  requested  Messrs.  Scott  and  Buchan  to  ^ve  their 
opinions  on  the  subject. 

Mr.  BuoHAN  held  the  question  as  one  of  the  greatest  impor- 
tance for  the  determination  of  temperature,  because  it  included 
also  that  of  the  height  of  the  thermometers  above  the  ground.  He 
thought  that  all  the  experience  which  had  been  gained  on  the 
subject  hitherto  had  not  as  yet  led  to -positive  conclusions,  but 
that  a  committee  should  be  nominated  to  decide  on  the  height 
of  the  thermometers,  the  size  of  the  screens,  and  the  necessary 
circulation  of  the  air,  so  that  it  should  be  in  a  position  to  make 
definite  proposals  at  the  Meteorological  Congress  at  Vienna  next 
year."^  In  Scotland  they  used  Stevenson's  mode  of  exposure  in  a 
wooden  box,  four  feet  above  the  ground,  and  the  soil  below  must 
be  covered  with  grass. 

Mr.  SooTT  explained  the  construction  of  Stevenson's  screen, 
and  drew  attention  to  some  of  the  difficulties  which  are  met  with 
in  the  exact  determination  of  air-temperature,  the  causes  of  which 


♦  Correction  in  English  edition.  For  "  decide  on  *' — *'  next  year,"  read  "  collect 
Btatistics  from  institations  and  obsenratories,  relative  to  the  height  of  the  ther- 
mometers above  the  groond,  and  the  methods  by  which  they  are  protected,  and 
prepare  a  report  for  the  Meteorological  Congress  at  Yienaa,  as  a  basis  for  discnssion 
of  tiie  whole  subject"— A.  Bughaii. 
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are  to  be  found  in  the  fact  that  local  conditions  are  of  too  great  Exposure  of 
importance.  It  iaa^peciallj  difficult  to  give  proper  protection  tlMrmcwMtcw* 
against  radiation,  ^he  Scotch  screens  are  good,  but  heavy  snow 
produces  inconvenience.  On  the  other  hand,  in  his  opinion, 
Glaisher^s  screen  was  as  good  as  useless^  He  thought  that  Mr, 
Buchan's  proposal  could  hardly  be  adopted,  and  finally  drew 
attention  to  a  long  series  of  observations  by  Mr.  Griffith  which 
embraced  20*  modes  of  exposure,  the  observations  being  repeated 
several  times  daily,  and  of  which  the  results  might  soon  be 
expected  to  be  published. 

.  M.  Bbuhns  made  the  proposal  that,  at  the  central  observa* 
tories,  experiments  should  be  made  with  various  modes  of  expo- 
sure of  the  thermometers,  but  it  was  in  the  first  instance  most 
dedrable  that  the  several  directors  of  organizations  who  were 
present  should  explain  to  the  meeting  the  various  modes  of  expo- 
anre  at  present  adopted 

M.  WiiiD  first  complied  with  this  request,  and  explained  the 
Swiss  mode  of  exposure  of  thermometers,  behind  double  cylinders 
of  sheet-iron,  pierced  with  holes,  and  with  a  louvred  roof*  But  in 
this  form  they  must  not  be  brought  too  near  heated  walls,  and  must 
not  be  exposed  to  the  sun ;  therefore  in  Russia  they  enclosed  them 
with  a  double  wooden  envelope,  because  in  winter  care  must  be- 
taken to  guard  against  the  infiuence  of  the  walls  of  houses  which 
are  strongly  heated  from  inside,  and  in  summer  against  the  sun's 
rays  which  strike  on  the  north  walls.  Difierences  of  temperature, 
to  the  extent  of  a  degree,  are  found  between  sheet-iron  screens  so 
protected  and  those  placed  freely  before  heated  walls. 

M.  Jelikek  explained  the  exposure  of  thermometers  in  Aus- 
tria. Although  it  is  very  desirable  to  give  up  the  exposure  imme- 
diately before  windows,  some  attention  must  still  be  paid  to  the 
convenience  of  the  observers,  especially  in  the  districts  where  the 
observers  are  volunteers,  and  undertake  observations  without  pay. 
He  further  drew  attention  to  the  rotation  thermometer  (thermo- 
mdtre  fronde)  recommended  by  M.  Eenou,  which  is  to  serve  for 
the  determination  of  the  true  temperature  of  the  air. 

M.  von  Oettinoen  remarked  that  in  northern  countries  it  was 
simply  impossible  to  give  up  the  exposure  at  vrindows.  He  said 
that  it  would  be  very  difficult  to  introduce  that  which  was  theo- 
retically the  best,  because  so  much  depended  on  the  good  will  of 
the  observers. 

M.  Ebermayeb  stated  that  his  Government  had  put  him  in  a 
position,  by  giving  necessary  funds,  to  carry  out  strictly  the 
demands  of  science  in  regard  to  the  method  of  observations,  a  cir- 
cumstance which  was  attended  with  special  difficulties  in  his  case, 
because  he  had  to  deal  with  the  determination  of  the  temperature 
in  forests  and  on  high  trees.  He  could  not  but  draw  special 
attention  to  the  fact  that  complete  trustworthiness  of  observations 
could  only  be  guaranteed  by  State  support. 

M.  von  Fkeedek  had  at  first  tried  the  Scotch  screen,  but  med- 

■*  Goirectaon  in  EogUdi  Edition.    The  xeal  number-is  10,  not  20.^&  H.  Scott. 
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Exposure  of  dling  hands  had  constantly  interfered  with  this  mode  of  observation. 
Now,  his  thermometers  are  placed  in  a  louvred  screen  on  the  south 
side  of  his  house,  in  deep  shade.  The  readings  are  taken  from 
inside  the  house.  Frequent  check-observations  made  with  ther- 
mometers placed  so  as  to  face  the  north,  on  the  Prussian  system, 
had  confirmed  the  satisfACtoriness  of  his  method  of  observation. 

M.  Bagona  sketched  the  plan  adopted  bj  him,  in  which  the 
thermometer  is  placed  in  an  aperture  made  in  a  thick  wall,  wUeh 
is  closed  on  the  inside  by  a  window  and  has  a  pent-house  roof  over 
it  on  the  outside.     It  is  read  with  a  telescope. 

M«  Bkuhns  explained  the  mode  of  exposure  before  a  window 
ikiopted  in  Saxony.  This  is^  at  the  best  stations,  on  the  north 
side,  generally  between  double  walls  or  louvres.  But  at  the  forest 
stations  the  psychrometers  often  face  east  and  west,  and  are  read 
there  while  the  sun  is  not  shining  on  them.  Care  is  also  taken 
that  the  thermometer  is  placed  before  a  room  which  is  not  heated, 
and  at  I  i  foot  from  the  wall.  At  the  observatory  he  had  made 
observations  at  various  heights  above  the  ground,  and  great  daily 
differences  were  found,  while  the  vearly  and  monthly  means 
agreed.  He  proposed,  in  order  to  mvestigate  the  question,  to 
refer  it  to  a  committee  consisting  of  Messrs*  Scott,  Buchan,  and 
TV'ild. 

M.  Burs  Ballot  drew  attention  to  the  necessity  of  free  circu- 
lation of  air  in  the  screen. 

M.  BuHLMANN  described  his  experiments  to  introduce  his  ther- 
mometers into  a  constant  current  of  air,  of  moderate  force,  kept  up 
by  an  aspirator.  By  such  means  the  true  temperature  might  be 
determined  as  accurately  as  possible. 

Baron  von  Stebiobaoh  spoke  in  favour  of  the  mode  of  exposure 
of  thermometers  usually  adopted  in  Austria.  The  usual  interval 
between  the  thermometers  and  the  wall,  suppose  3  feet,  excluded 
the  influence  of  the  latter.  In  this  way  he  had  found  the  same 
temperature  on  all  sides  of  his  house. 

Messrs.  Wild  and  Scott  declared  themselves  ready  to  test 
some  modes  of  exposure,  but  the  latter  drew  attention  to  the  fact 
that  the  Scotch  method  determined  the  temperature  at  a  height  of 
4  feet,  the  Prussian  at  12  feet,  so  that  an  immediate  comparison 
of  the  result  was  impossible. 

M.  Wild  remarked  that  the  experiments  might  be  made  at 
the  same  heights,  but  with  different  screens. 

M.  Bbuhns  proposed  to  test  the  Scotch,  Bussian,  and  German 
modes  of  exposure  at  the  heights  of  8  and  20  feet  for  the  pur- 
pose of  comparison. 

Mr.  SoOTT  remarked  that  he  hoped  to  be  able  to  have  an 
opportunity  of  carrying  on  experiments  at  Kew  up  to  a  height 
of  120  feet 

M.  Wild  declared  himself  ready  to  carry  on  experiments  at 
different  heights,  and  stated  that  at  Pulkowa  such  observations 
had  already  been  made  on  the  ground,  and  up  to  the  height  of 
70  feet. 

M.  von  Oettingen  stated  his  conviction  that  it  would  be 
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impoBsible  to  introdace  the  same  mode  of  exposure  at  all  stations.  Exposure  of 
but  he  thought  that  it  would  be  possible  in  the  way  suggested  to  thermometenu 
reduce  the  observations  to  similar  heights. 

M.  von  Fbeeden  said  he  could  have  observations  taken  up  to 
the  height  of  100  feet ;  he  wished  to  be  allowed  to  make  the 
observations,  at  the  upper  station,  only  at  10  and  4  o'clock. 

M.  Bbtjhks  wished  to  suggest  to  MM.  Jellnek  and  Prestel 
fiimilar  observations. 

M.  Jelinek  was  afraid  that  these  experiments  would  not  lead 
to  the  results  that  were  desired,  for  with  respect  to  the  observations 
which  had  been  instituted  on  a  uniform  plan  by  M;  Prestel  in 
Emden  and  M.  Fritsch  in  "Vienna,  the  results  had  been  discor- 
dant, so  that  there  was  fear  of  failure  in  this  case  too.  The 
influence  of  the  different  localities  to  which  the  experiments  must 
be  adapted,  exercises  a  disturbing  effect  on  the  results  of  the  obser- 
vations. Virtually  the  subject  to  be  investigated  should  be  the 
influence  of  various  heights  on  thermometers  attached  to  a  pole 
erected  at  a  distance  from  any  houses. 

M.  Pbestel  explained  his  method  of  determining  temperature 
at  various  heights  and  communicated  the  results,  remarking  that  the 
thermometers  which  had  been  employed  had  been  exposed  freely 
and  without  screens.  The  temperature  increased  with  the  height, 
and  most  rapidly  on  days  of  thunderstorms.  At  that  time  the 
highest  and  lowest  thermometers  showed  differences  as  great  as  5o. 
Furthermore  the  increase  was  considerable  with  S.E.  winds,  but 
almost  nil  with  N.W. 

M.  Buys  Ballot  limited  the  question  proposed  in  so  far  as 
the  only  matter  was  to  determine  local  temperature  correctly,  and 
therefore  the  observer  had  always  to  give  the  height  of  his  ther- 
mometers and  adhere  to  it.  He  referred .  to  his  "  Suggestions," 
p.  14. 

The  Conference  then  declared  itself  satisfied  that  MM.  Scott, 
Wild,  Jelinek,  and  Prestel  should  undertake  the  investiga- 
tion of  the  various  modes  of  exposure,  and  the  debate  on  this 
subject  was  closed. 

4.  What  is  the  best  construction  of  Maximum  and  Minimum  Maxinmm  and 
_-  minimum  ther- 

inermometers  r  .  mometerg. 

M.  Wild  communicated  the  result  of  his  experience  on  the 
value  of  the  maximum  thermometer.  Of  all  maximum  thermo- 
meters which  are  in  use  there  is  not  one  which  is  really  of  value, 
at  least  not  for  stations.  All  get  out  of  order,  even  Geissler's, 
which,  in  other  respects  are  the  best.  Metallic  thermometers  are 
pretty  good  if  often  cleaned.  The  minimum  thermometer,  for 
which,  without  hesitation,  a  spirit  thermometer  may  be  adopted, 
is  better  and  is  also  of  greater  importance,  and  therefore  he  recom- 
mended its  use. 

M.  MoHL  uses  the  maximum  thermometer  with  two  glass  rods 
of  different  colours  laid  one  behind  the  other. 

M.  Ebebmayer  had  gained  the  experience  that  in  this  appa- 
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Maximmn  and  ratus  one  of  the  rods  dips  in  the  quicksilver,  add  he  recommended 
J^^J^*®*^  a  mazimma  thermometer  prepared  by  Greiner  in  Munich,  which 
has  proved  permanently  satisfactory. 

M.  Bbuhns  finds  that  none  of  the  maximum  thermometers  can 
be  trusted  to  remain  in  order.  It  is  only  the  minimum  ihermo- 
met^  which  never  fails  in  action. 

Mr.  SooTT  recommended  in  general  Negretti  and  Zambra's 
maximum,  and,  on  inquiry,  he  stated  the  ^ice  of  this  instrument 
was  about  a  guinea.  Casella's  minimum  thermometer  with  mer- 
cury as  thermometric  liquid  is  very  beautifully  finished,  but  its 
action  is  not  quite  trustworthy. 

M.  Buys  Ballot  remarked  that  he  had  got  favourable  experi* 
ence  of  these  thermometers. 

M.  von  F^EEDEN  drew  attention  to  the  fact  that,  for  each  of 
these  instruments,  the  proper  slope  must  first  be  discovered  by 
trlal,[in  order  that  it  may  perform  regularly ;  a  remark  which  was 
eonfirmed  by  M.  Behbens  who  had  compared  several  at  various 
temperatures  at  Kiel  for  Professor  Karsten. 

Several  members  of  the  Conference  remarked  that  a  serious 
objection  to  the  spirit  thermometer  was  found  in  the  fact  that  the 
spirit  evaporated  and  condensed  in  the  upper  end  of  the  tube. 

M.  Ebebmateb  stated  that  this  objection  could  be  removed  if 
the  tube  were,  at  its  entrance  into  the  bulb,  inserted  nearly  up  to 
the  inner  side  of  the  bulb,  as  Greiner  in  Munich  did  when 
requested.  According  to  his  experience  tlus  arrangement  entirely 
removed  the  objection  which  had  been  mentioned. 

The  President  then  gave  a  resum^  of  the  discussion  on 
Question  4,  the  general  tendency  of  which  was  that  the  per- 
formance of  the  mmimum  thermometer  was  satisfactory,  but  that 
of  the  maximum  not  so  to  such  a  degree  that  a  uniform  construc- 
tion of  it  could  be  generally  recommended.  The  meeting  then 
expressed  their  opinion  that  it  would  be  very  desirable  to  devise 
trustworthy  maximum  thermometers.  It  further .  expressed  the 
opinion  that  the  reading  of  the  thermometric  liquid  in  maximum 
and  minimum  thermometers  should  be  constantly  compared  with 
ordinary  thermometers,  in  order  to  be  able  to  determine  the  cor- 
rections (which  are  changeable  in  the  case  of  spirit  thermometers). 

The  second  sitting  was  fixed  for  12  o'clock  next  day.  Mr. 
Scott  was  chosen  as  President,  and  M.  Wild  as  Vice-President. 
The  first  sitting  closed  at  4  o'clock. 

2.  Protocol  of  the  Sitting  of  the  15th  of  August. 

Mr.  Scott,  as  President,  opened  the  meeting  with  a  few 
official  communications,  and  presented  to  the  Conference  some  new 
publications  of  the  British  Meteorological  OfiSce.  Two  letters 
had  been  received  from  M.  Hildebrandsson,  of  Upsala,  and  M* 
Estreber,  director  of  the  Statistical  Office  at  Costa  Bica,  at  present 
in  Berlin. 

M.  Neumateb  made  the  following  proposal:  Inasmuch  as, 
according  to  the  course  of  the  proceedings  hidierto,  and  the  brevity 
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of  the  time  which  is  still  available,  it  will  be  hardly  poasible  Mtritunt 
to  take  up  for  disouseioQ  the  immediate  interests  of  Maritime  m«toorol<)8r« 
Meteorolo^  at  the  Conference,  a  committee  had  better  be  at 
once  nommatedf  in  order  to  prepare  a  proposal  for  the  next 
day'f  meeting,  which,  if  adopted  by  the  Conference,  might  be 
embodied  in  its  Proceedings.  M.  Neumatxb  spoke  at  some  length 
in  favonr  of  his  proposal,  and  pointed  out  especially  that,  since  the 
Brussels'  Congress,  nothing  more  had  been  done  with  a  tendency  to 
to  establish  uniformity  in  meteorological  observations  at  sea.  It 
was  also  especially  advisable  to  come  to  an  agreement  about  the 
division  of  labour,  by  which  a  prodigious  saying  of  labour  might 
be  effected.  The  proposal  was  supported  and  accepted,  and  the 
following  members  of  a  committee  were  nominated :  MM.  Nsu* 

HAXBB,   SOOTT,   BlJYS    BALLOT,    BuCHAN,   YOU   FbEEDBN    and 
MiJLLEB. 

'   5.  What  instruments  should  be  employed  for  determining  the  RudrntifftL 
intensity  of  Kadiation,  and  in  what  way  can  the  compara- 
bility of  the  results  obtained  be  ensured  ? 

M.  Wild  proposed  to  request  Mr.  Symons  to  give  a  report 
to  the  future  Congress  on  the  modes  of  observations  adopted  in 
England  for  Radiation. 

M.  Jelinek  submitted  that  English  physicists  might  be  re- 
quested to  institute  experiments  and  to  give  a  report  on  the  subject. 
Irerhaps  also  physicists  in  Germany  might  be  interested  in  it  He 
himself  would  be  ready  to  institute  experiments  on  the  subject  with 
the  various  forms  of  apparatus  which  were  at  the  Central- Anstalt. 

M.  Buys  Ballot  pointed  out  the  importance  of  these  obser- 
vations on  Solar  Badiation  and  its  changes  according  to  place  and 
time* 

M.  Scott  gave  a  report  on  the  results  of  English  observers,  and 
stated  that  the  difficulty  consisted  in  the  fact  that  the  results 
obtained  with  different  instruments  were  not  comparable  with  each 
other,  and  one  hardly  knew  witii  the  instruments  now  in  use,  what 
was  actually  observed. 

6.  What  instruments  are  the  best  for  determining  Earth  Tem-  Earth  tern, 
peratures?     At  what  depths  should  the  observations  be  ^^*'*  "** 
taken  in  order  to  attain  the  uniformity  which  it  desirable  ? 

M.  Wild  remarked^  that  the  same  course  of  action  should  be 
recommended  for  that  question  as  for  the  preceding  one,  viz.,  to 
request  a  report  Tfrom  an  eroert)  for  the  next  Congress. 

Mr.  Scott  called  on  Mr.  Buchan  to  give  his  experience  on  the 
subject. 

Mr*  BuGHAK  explained  the  arrangement,  for  the  determination 
of  Earth  Temperature  in  Scotland.  The  Scottish  Meteorological 
Societjr  has  observed  Earth  Temperature  for  16  years  (since  the 
end  of  1856).    Thermometers  were  placed  at  depths  of  3,  12,  and 
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Earth  tem-  22  inches  in  the  sround^  but  as  these  observations  were  in  the 
peratnre.  g^g^  instance  of  interest  for  Agriculture,  and  it  was  only  in  the 

second  instance  that  they  were  of  Meteorological  importance, 
special  attention  had  been  paid  to  those  at  3  inches  deep.  Further 
investigations  were  certainly  necessary ;  as  yet  the  results  were 
small.  In  conclusion  he  drew  attention  to  the  observations  of 
Professor  Forbes,  which  bad  been  published  by  Professor  Piazzi 
Smyth,  and  contained  some  extremely  interesting  results. 

M.  von  Oettingen  requested  that  the  discussion  of  this  sub- 
ject should  not  be  closed,  but  that  attention  should  be  paid  to  a 
few  matters  which  had  special  relation  thereto.  It  certainly  did 
not  concern  meteorolo^cal  observations  to  determine  the  depen- 
dence of  Earth  Temperature  upon  the  nature  of  the  soil,  and  so  ^t 
would  be  important  to  consider  the  proposal  that  all  such  obser- 
vations should  be  made  in  soil  of  the  same  character. 

M.  Ebebmayeb  gave  a  report  of  the  observations  of  Earth 
Temperature  instituted  by  him  on  Lamonf  s  method.  He  recom- 
mended •that  procedure  very  strongly,  on  the  ground  of  com- 
parisons which  he  had  made  with  tlie  earth  thermometers  by 
Greiner  of  Berlin,  which  differed  about  one  degree  from  Lament's. 
He  drew  a  sketch  of  his  arrangement  of  the  observations,  which 
could  be  seen  in  some  detail  in  his  book  *'  Die  physikalische  Ein- 
"  wirkung  des  Waldes  auf  Luft  und  Boden,"  to  be  published  by 
Erebs  at  Aschaffenburg. 

M.  Bbuhns  spoke  in  favour  of  the  adoption  of  electrical  ther- 
mometers besides  Lamont's,  but  would  have  observations  made  at 
at  least  12  stations,  and  depths  of  0  to  3  metres.  He  hoped  to 
be  able  to  submit  some  results  at  the  Vienna  Congress. 

M.  Neumater  stated  that  he  also  had  investigated  Earth  Tem- 
peratures at  Melbourne  in  an  elaborate  manner,  at  the  surface  and 
at  depths  of  14,  31,  65,  and  100  inches.  The  readmgs  were 
taken  eveiy  three  hours.  For  the  arrangement  of  the  results  he 
referred  to  his  publication,  "  Discussion  of  the  Meteorological  and 
'^  Magnetical  Observations  made  at  the  Flagstaff  Observatory, 
"  Melbourne,  during  the  years  1858-63."    Mannheim,  1867. 

M.  Wild,  with  reference  to  the  lateness  of  the  hour,  proposed 
another  mode  of  procedure,  in  order  to  bring  all  the  questions 
under  consideration.  He  thought  that  the  more  important  ques- 
tions, 18-25,  should  be  first  taken  up. 

M.  von  Oettikgen  supported  the  proposal,  and  it  was  accepted 
by  the  meeting. 

The  discussion  of  Question  18  was  then  taken  up. 

Uniiorm  hours       18.  Can  uniform  Times  of  Observation  be  introduced  for  the 
ofobtervation.  ,    ;  .        ^ 

normal  observations  ? 

M.  Bbuhns  was  of  opinion  that  the  fixing  of  the  duly  hours 
of  observation  should  be  left  free  to  the  separate  countries, 
but  it  shoidd  be  the  duty  of  central  stations  to  reduce  the  obser* 
vations  made  at  different  hours  in  a  uniform  manner  to  true 
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means.  If^  however,  even  the  hours  of  observation  could  not  be  VwSotm  I 
settled  uniformlj,  a  minimum  of  observations  might  be  laid  down,  <tf  obtervatta* 
and  on  this  head  he  thought  that  he  must  propose  that  one  daily 
observation  must  be  considered  insuiBcient.  Two  observations, 
taken  nearly  at  the  hour  of  the  daily  extremes  of  temperature, 
might  certainly  be  sufficient  For  tluree  observations  a  day,  the 
equidistant  hours  6\  2\  and  10^,  were  the  most  advantageous. 

M.  Jelinek  opposed  the  exclusion  of  single  daily  observations. 
If  the  stations  were  very  dose  together,  daily  observations  at  one 
fixed  hour  were  sufficient,  in  order,  in  connexion  with  the  centr^ 
observatory  in  the  neighbourhood,  to  be  able  to  study  local 
climates,  and  to  affi>rd  means  for  studying  the  changes  of  the 
phenomena  of  weather.  On  the  other  hand,  the  only  stations 
the  observations  of  which  should  be  published  were  those  where 
at  least  diree  observations  a  day  were  taken.  This  proposal  was 
also  supported  by  M.  von  Oettingbn. 

Mr.  Scott  summarised  the  suggestions  which  had  been  made. 
He  thought  that  an  agreement  on  the  hours  of  observation  could 
never  be  attained,  and  thought  that  any  rule  which  lumed  at  that 
brought  serious  dangers  with  it. 

M.  Buys  Ballot  was  of  the  same  opinion.  He  recommended 
Dove's  division  of  hours  6\,  2^.,  and  10^.  In  his  "  Suggestions  ^ 
he  had  already  drawn  attention  to  another  question,  which  was 
whether  the  observations  were  to  be  taken  according  to  local  time 
or  astronomical  time,  that  is  the  time  of  a  definite  meridian. 
For  the  barometer  he  thought  that,  in  order  to  obtain  actual 
simultaneity,  the  introduction  of  the  second  time,  called  by  him 
for  shortness  '*  astronomical,"  was  desirable. 

M.  von  Oettingbn  declared  his  consent  to  this  proposal,  and 
was  of  opinion  that  five  or  six  central  stations  should  observe 
according  to  astronomical  time. 

M.  Bbuhns  asked  for  an  explanation  as  to  how  the  tempera* 
ture  readings  should  be  managed,  which  must  still  be  carried  on 
at  the  same  time  as  the  barometer  observations.  He  could  not  see 
why  the  local  time  should  be  avoided,  because,  from  self-regis- 
tering records,  the  data  which  might  be  desired  might  be  ex- 
tracted for  any  moment 

M.  Buys  Ballot  explained  his  views  by  showing  that  for 
magnetic  observations  absolute  simultaneity  was  required,  and  yet 
that  the  reduction  of  automatic  records,  which  were  only  given  at 
hourly  intervals,  could  not  be  used  in  the  case  of  many  investiga- 
tions, such  as  inquiries  into  disturbances,  &c. 

M.  Bbuhns  stated  that  he  agreed  to  a  limitation  to  magnetic 
observations. 

M.  JjELiNEK  remarked  that  each  country,  according'to  its  extent, 
might  have  one  or  more  stations  with  self-registering  instruments 
and  thereby,  at  least  for  the  meteorological  elements,  every  re- 
quirement for  simultaneous  data  would  be  complied  with. 

Mr.  Scott  communicated  his  experience  with  the  seven  English 
observatories  fitted  with  self-registering  instruments.  At  these 
there  were  found  cases  of  sudden  and  transient  changes  in  the 
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IMfoiRnlioiin  meteorological  elements  which  disappear  in  the  redaction  of  the 
of  otootratioD.  records  for  the  interval  of  an  hour.     As  a  proof  of  what  he  said 
he  pointed  out  a  special  case  from  the  Quarterly  Weather  Report 
which  took  jplace  at  Aberdeen  on  the  16th  Januaiy  1869. 

M.  yon  Obttinobn  asked  if,  for  instance,  for  equidistant 
hours  of  observation  eight  times  a  day,  such  as  he  had  introduced 
at  Dorpat,  a  conformity  in  the  hours  chosen  were  desired.  His 
hours  were  1^  ^,  1\  &c. 

Mr.  Scott  asked  the  meeting  whether  conformity  in  this 
direction  were  requested. 

M.  Wild  remarked  that  an  agreement  on  simultaneous 
hours  of  observation  brought  with  it  the  hateful  question  of  the 
first  meridian. 

M.  Bruhns  thought  however  that  a  proposal  with  regard  to 
the  time  at  which  frequent  equidistant  observations  should  be 
instituted  daily  was  still  desirable. 

M.  von  Fbeeden  remarked  that  on  ship-board  observations 
were  taken  at  the  even  hours.  It  would  be  well  therefore  to 
Introduce  this  plan  for  land  observations. 

M.  Buys  Ballot  stated  his  opinion  that  the  choice  of  the 
hour  of  observation  was  immaterial ;  the  important  matter  was 
that  the  observations  should  be  capable  of  combination,  so  as  to 
give  a  daily  mean,  which  would  only  require  a  small  correction 
to  give  a  true  mean.  He  attached  importance  to  the  necessity  of 
dividing  the  observations  fairly,  so  that  we  should  not  have  too 
many  by  day  and  too  few  by  night.  The  deduction  of  means 
from  combinations  in  which  the  day  observations  are  in  decided 
excess  (as  in  Italy)  was,  in  his  opinion,  faulty. 

M.  von  Obittingen  remarked  that  the  reason  that  he  chose 
the  odd  hours  was  because  they  were  more  rarely  used  for 
observations.  It  seemed  to  him  desirable  that  observations  shouki 
be  provided  for  these  hours. 

Mr.  Scott  remarked  that  the  observations  at  sea  were  not 
quite  so  regular  as  was  generally  assumed.  Thus,  for  instance, 
whalers  would  not  confine  themselves  to  fixed  hours. 

M.  Bbuhks  took  up  M.  von  Oettingen's  proposal  in  order  to 
•obtain  a  decision" on  it.  Should  the  hours  of  observation  run  frotd 
0-23,  or  from  1-24? 

M.  von  Freedek  was  in  favour  of  Oh  as  a  commencement. 

M.  Jelinek  said  a  distinction  must  be  drawn  according  to  the 
object  for  which  the  observations  are  used,  ^.y.,  for  the  reduction 
of  means  it  was  immaterial  whether  you  began  with  an  even  or 
odd  hour.  But  it  was  not  so  with  regard  to  the  comparability  of 
the  individual  observations.  An  agreement  in  this  latter  direction 
was  desirable. 

M.  von  Osttingen  asked  whether  the  day  should  begin  with 
noon  or  midnight  MM.  Bruhns  and  Wild,  for  instance,  began 
the  meteorological  day  at  1^^  a.m.  There  was  another  question, 
how  you  were  to  deal  with  the  Wind  Velocities.  Here  you  have 
to  do  with  sums ;  how  should  you  choose  the  intervals  ? 

Mr.  Scott  remarked  that  in  the  Quarterly  Weather  Beports 
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the  meteorological  day  began  with  0^  (noon),  and  the  BumB  of 
the  Telocity  of  the  wind  were  taken  from  23|^  to  0^^,  Oj^i^  to 
l^b^  &c.,  so  that  the  centre  of  these  intervab  agreed  with  the 
period  of  observation. 

M.  von  Fbeeden  observed  that  at  sea  the  day  was  counted 
from  0"»  to  (fi^. 

M.  Btjts  BaIiLOT  said  that  the  observations  made  on  the  same 
day  conld  not  be  separated  from  each  other. 

M.  Bbuhns  proposed  that,  as  opinions  were  so  very  much 
divided  at  present,  it  would  be  better  to  postpone  this  question 
till  the  Meteorological  Congress  next  year,  and  with  it  the  question 
whether  it  would  not  be  good  to  introduce  generally  the  astro* 
nomical  division  of  time,  in  order  to  bring  the  continental  obser- 
vations into  harmony  with  the  English.  The  meeting  agreed 
thereto. 

19.  Can  rules  universally  applicable  be  laid  down  for  the  Verifi-  Verifications 
cation  of  Instruments  and  the  Inspection  of  Meteorological  a»d."»8P«*<«fl' 
Stations? 

M.  Wild  made  a  proposal  that  the  Conference  might  adopt 
it  as  a  principle  that  meteorological  stations  should  be  inspected 
at  certain  periods,  so  that  at  least  every  five  years,  or  certainly 
every  10  years  each  station  should  be  inspected  at  least  once. 
!Eli8t  of  all  there  must  be  an  accurate  verification  of  instruments  at 
the  central  observatories. 

M.  Bbuhns  stated  that  when  the  Saxon  organization  was 
established  he  had  obtained  means  for  a  yearly  inspection  of 
stations,  but  after  the  first  three  years  he  had  found  that  an 
inspection  at  such  short  intervals  was  no  longer  necessary.  For 
the  barometer,  inspections  within  short  periods  were  always  desir- 
ablei  It  would  however  be  impossible  at  this  meeting  to  deter- 
mine the  period  at  which  an  inspection  should  be  made,  all  that 
could  be  done  was  to  express  a  wish  that  an  inspection  should  be 
made  as  frequently  as  possible. 

Mr.  BuoHAN  held  it  particularly  desirable  to  make  an  inspec- 
tion at  least  every  two  years.  He  did  not  attach  so  much  im- 
portance to  the  testing  of  the  instruments  as  to  the  advantages 
arising  from  personal  contact  with  the  observers.  This  opinion 
should  be  expressed  by  a  competent  authority.  The  instraments 
should  be  verified  at  the  place  of  observation,  and  the  Bain- 
gau^es  in  particular  should  be  well  looked  after. 

Mr.  Scott  communicated  his  experience  on  his  mode  of  in- 
speetmg  the  stations.  Admiral  FitzRoy  had  never  visited  his 
stations.  Mr.  Scott  found  that  for  stations  which  sent  in  Daily 
Telegmphic  Weather  reports,  it  was  not  necessary  to  take  instru- 
ments on  the  inspection.  The  daily  comparison  of  the  reports 
which  were  received  by  telegraph,  permitted  you  at  once  to 
detect  any  change  which  had  taken  place  in  the  instruments. 
Kew  barometers  will  perform  perfectly  well  for  8  to  10  years.  A 
spare  barometer  was  placed  at  each  station,  in  addition  to  the 
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Vcrfflcatiotti     observing  barometer.    Every  instrument  was  first  tested  at  Ke?r 

miidinq)ectionB.  ^^^^  ^^^  correction  determined.     If,  when  he  visited  a  station,  he 

fonnd  that  the  difference  between  the  two  barometers  had  remained 

constant,  he  had  sufficient  security  that  no  change  had  taken 

place  in  the  observing  instrument 

M.  Bruhns  always  took  normal  instruments  with  him  on  his 
inspection,  and  compared  them  with  the  instruments  at  the 
stations.  He  found  that  hanging  up  the  barometer  obliquely 
between  the  times  of  reading  was  not  satisfactory  for  its  preser- 
vation, because  air  gradually  got  into  the  Toricellian  vacuum. 
Since  this  method  had  been  given  up  the  condition  of  the  barometers 
was  much  more  constant*  For  the  thermometers  which  were 
given  out  to  the  statiom,  the  limit  of  error  was  ^^  Beaumur. 
For  the  barometers  he  thought  that  a  correction  as  much  as  0*1 
millim.  might  be  admitted.  - 

Mr.  Scott  remarked  that  he  did  not  compare  the  barometers 
at  the  stations  with  a  standard  instrument.  If  the  two  barome- 
ters at  each  station  agreed  to  within  '005  inch,  after  the  constant 
correction  had  been  applied,  he  was  content.  If  the  difference 
were  greater  the  barometers  were  changed.  Three  thermometers, 
previously  tested  at  Kew,  were  issued  to  each  station.  If  errors 
exceeding  0^'S  F.  were  found  in  new  thermometers  they  were 
rejected. 

M.  Wild  asked  M.  Bbuhns  if,  when  the  errors  exceeded  the 
limits  which  had  been  assigned,  he  applied  corrections  or  rejected 
the  readings  altogether. 

M.  Bbuhns  answered  that  in  the  latter  case  he  exchanged  the 
instrument  either  at  the  inspection  or  soon  after,  and  therefore  he 
always  took  instruments  with  him  on  his  journey  for  this  purpose. 

M.  Wild  •  remarked  that  he  gave  the  greater  corrections  of 
the  instruments  to  be  applied  at  the  stations. 

M.  Jelinek  said  that  he  could  not  lay  down  any  fixed  limits 
for  the  dependability  of  instruments  which  should  be  sent  to  the 
stations,  because  he  had  always  to  contest  with  difficulty  in  obtain- 
ing funds  for  providing  the  instruments.  For  barometers,  in 
Sreneral,  a  correction  of  0*2  millim.  was  considered  admissible, 
or  thermometers  0^-1  to  0°-15  C.  It  was  desirable  also  to 
satisfy  yourself  occasionally  that  no  change  had  taken  place  in  the 
normal  instruments. 

M.  Neumater  said  that  at  the  establishment  of  the  meteoro- 
logical stations  in  Victoria,  it  had  been  assumed  as  a  principle  to 
inspect  all  stations  and  compare  the  instruments,  and  the  observa- 
tions of  the  stations  the  instruments  of  which  had  never  been  com- 
pared had  not  been  published.  Moreover,  the  directors  of  the  chief 
observatories  in  Australia  had  made  arrangements  for  the  mutual 
comparison  of  their  instruments:  Melbourne,  for  instance,  with 
Sydney,  Hobarton  and  South  Australia.  It  was  a  much  more 
difficult  thing  in  those  countries  to  carry  out  the  inspection ;  but 
still  they  thought  it  their  duty  to  lay  down  the  principle,  but  could 
not  bind  themselves  to  a  definite  time. 

M.  von  Oettingen  remarked  that  it  was  a  very  difficult 
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thing  to  make  standard  thermometers.  In  his  paper  on  the  calt-  Verifioations 
bration  of  thennometers  he  had  drawn  attention  to  the  fact  that  andiospectioos. 
there  was  a  small  error  to  be  avoided  in  Bessel's  method^  the 
correction  for  which  he  had  given.  By  means  of  his  investigations 
on  this  subject  he  had  attained  a  great  facility  in  calibration^  and 
he  offered  to  calibrate  a  large  number  of  thermometers  if  the 
instruments  were  sent  to  him ;  an  offer  which  was  accepted  with 
thanks  by  the  directors  of  meteorological  institutes  who  were 
present. 

M.  Wild  was  of  opinion  that  even  the  careful  calibration  of 
standard  thermometers  was  not  sufficient  to  secure  comparable 
results.  Two  different  thermometers^  accurately  tested  at  their 
fixed  points  and  carefully  calibrated,  could,  accordmg  to  Regnault*s 
investigations,  differ  to  the  extent,  of  0°'2  or  0**'3  at  5QP  C,  owing 
to  the  difference  in  the  ezpausion  of  the  glass.  He  proposed  to 
test  the  Standard  Mercurial  Thermometers  at  all  the  Central  Insti- 
tutions with  each  other,  and  to  compare  one  of  them  at  least  with 
the  Air  Thermometer,  so  as  to  be  able  to  refer  to  the  latter  all 
statements  as  to  temperature.  At  50°  C.  the  difierence  between 
the  Mercurial  and  the  Air  Thermometer  might  be  0^*5,  and  at  very 
low  temperatures  still  greater  differences  might  be  expected. 

M.  von  Oettingen,  on  the  contrary,  maintained  that  the 
greatest  correction  at  40^  was  not  above  0^*26.  He  thought  that 
it  was  remarkable  that  the  boiling  point  of  the  thermometers 
remained  constant,  but  not  so  the  freezing  point,  as  is  well 
known. 

M.  Bbuhns  requested  MM.  Wild  and  von  Oettingen  to  give 
a  report  on  this  subject  to  the  Vienna  Congress,  a  request  which 
was  supported  by  the  meeting. 

Mr.  Scott  remarked  that  not  more  than  two  or  three  points  on 
the  entire  thermometrical  scale  were  known  with  sufficient  accu- 
racy. He  further  observed  tliat  delicate  thermometers  might  be 
sent  to  stations  in  the  following  way : — the  thermometers  should 
be  first  put  in  a  suitable  thick  indiarubber  tube,  and  then  packed 
in  a  box*  By  this  means  instruments  can  be  sent  without  injury 
even  to  extra  European  countries. 

Mr»  BucHAN  then  expressed  his  readiness  to  give  a  report  on 
the  regular  inspection  of  the  Scotch  meteorological  stations,  and 
as  a  result  of  the  deliberations  of  Question  19,  a  resolution  was 
adopted  by  the  meeting  that — 

*^  It  was  desirable  to  make  a  periodical  inspection  of  the  stations 
of  each  system  as  frequently  as  possible." 

20*  What  are  the  rules  and  what  the  intervals  of  time  for  which 
the  Means  of  the  several  Meteorological  Elements  should 
be  calculated  ?  Which  is  the  better  plan,  to  begin  the 
meteorological  year  with  December  or  with  January  ? 

M.  Pbestel  spoke  for  December  as  the  beginning  of  the 
year,  and  illustrated  it  by  the  yearly  course  of  temperature  at 
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Cal<mlation  of  Emden,  which  ought  to  suit  the  whole  of  £urope.  There  ore  only 
means.  ^j^  ^^^  no- scientific  reasons  for  beginning  the  yev  with  January. 

He  further  drew  attention  to  the  yearly  course  of  barometrical  pres- 
sure at  Emden^  which  also  agreed  with  a  yearly  period,  beginning 
with  December. 

Mr.  BuoHAN  gare  his  opinion  for  January  as  the  beginuing 
of  the  year,  and  remarked  that  in  the  ShetUnds  and  Orkneys  the 
minimum  temperature  occurred  in  February,  and  even  in  March. 
If  any  reason  could  be  brought  for  a  definite  epoch  for  beginning 
the  year,  that  epoch  would  certainly  be  January.  At  sea  the 
temperature  agreed  on  the  whole  with  the  conditions  in  Scotland, 
therefore  M.  PresteFs  remarks  were  not  valid. 

M.  Hakn  also  drew  attention  to  the  £act  that  if  it  was  intended 
to  fix  the  beginning  of  the  year  for  universal  adoption,  you 
should  not  start  from  the  course  of  the  meteorological  elements 
in  this  climate,  because  this  course  might  be  quite  different  in 
different  parts  of  the  globe. 

Mr.  Scott  remarked  that  he  began  the  year  with  January. 

M.  Buys  Ballot  was  for  December  as  the  beginning  of  the 
meteorological  year,  because  that  in  that  case,  in  each  yearly 
volume,  the  information  for  idl  the  four  seasons  might  be  given 
by  combining  the  months  in  threes,  consecutively,  while  in  the 
other  case  the  observations  of  the  winter  must  be  divided  between 
two  volumes. 

M.  Wild  remarked  that  it  made  no  difference  with  what  month 
you  began  the  year,  for  there  was  no  period  for  this  which  bad  any 
physical  basis,  it  was  therefore  best  to  follow  the  Civil  Calendar, 
for  by  this  means  you  preserved  a  close  relation  to  common  life,   : 

M.  Jelinek  said  it  was  immaterial,  for  the  means,  where  you 
placed  the  beginning  of  the  year ;  it  was  only  for  single  years  that 
the  question  had  any  importance.  Moreover,  most  systems  cf 
observations  began  the  year  with  January. 

M.  Pbestel  urged  the  importance  of  Seasonal  means  for  the 
purposes  of  agriculture.  It  was  very  necessary  to  pay  attention 
to  these  requirements. 

M.  von  Fbeeden  remarked  that  the  Prussian  system  of  obser- 
vations, as  one  of  the  oldest,  had  adopted  December  as  the 
beginning  of  the  year,  chiefly  in  order  to  suit  itself  to  the  require- 
ments of  the  agriculturists,  for  whose  benefit  the  organization  had 
been  established. 

M.  von  Oettikgen  was  not  disposed  to  agree  with  the  mode 
in  which  discussion  of  the  present  question  had.  been  taken  up. 
The  first  point  which  ought  to  have  been  begun  with  was  the 
settling  of  the  first  subdivisions  of  the  year.  A  decision  on  this 
question  involved  that  about  the  commencement  of  the  year. 
After  the  Daily  Means,  the  natural  units  for  meteorological  periods, 
we  came  to  the  Five-day  Means,  the  combination  of  the  days  in  fives, 
the  only  equi-distant  periods  in  the  year.  If  it  was  wanted  to  have 
Normal  Values  for  the  meteorological  elements,  first  and  foremost 
Daily  Means  were  not  suited  for  this,  for  there  was  no  hope  for 
eliminating  the  disturbances  in  less  than  a  century.    The  Monthly 
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period^  however,  would  be  too  long  for  tUs^  and  the  Monthly  CalcnlAtion  of 
period  had  no  meteorological  basis^  and  was  a  mistake,  owing  to  >aeans. 
its  yarjing  length.  Here,  then,  we  have  the  Five-day  Means  as  a 
solution  of  the  difficralty ;  for  the  Five-day  means,  a  period  only  one 
twenty-fifUi  as  long  was  sufficient,  in  order  to  determine  Normal 
Means  with  the  same  probability  as  the  Daily  Means.  The 
Monthly  question  might  be  entirely  set  aside,  and  the  year  divided 
into  73  Five-day  periods,  and  the  only  thing  to  be  decided  was 
the  day  on  which  the  first  of  these  should  be  begun. 

M.  Peestel  contended  for  the  Monthly  Means  as  of  practical 
value. 

M.  Bruhns  read  the  opinions  contained  in  the  letters  from 
MM.  Dove,  Mohn,  fioffineyer,  and  Wolf  He  himself  voted  for 
Daily,  Five-day,  and  Monthly  Means.  Annual  Means  should  be 
made  according  to  Civil  Beckoning.  He  himself  always  calculated 
two  Annual  Means,  one  for  the  Meteorological  year,  beginning 
with  December,  and  the  other  for  the  Civil  year. 

Mr.  BuGHAN  remarked  that  he  only  wished  to  refer  to  the 
pubUcalion  of  annual  results,  and  not  the  discussion  of  temperature 
observations.  When  only  the  means  of  observations  for  Five- 
days  were  puhliehed,  many  investigations,  for  which  daily  data 
were  required,  were  rendered  impossible.  If,  however,  the  daily 
results  were  published,  all  the  data  were  afforded  which  could  be  '-'' 

required  for  any  discussion  of  the  observations.     On  this  account  '    * 

he  must  declare  himself  in  favour  of  Daily  Means,  and  further, 
for  Monthly  and  Annual  Means  according  to  the  Civil  Calendar. 
On  the  conlxary  he  put  no  value  on  Seasonal  means,  as  they  were 
very  delusive  and  easily  led  to  quite  false  conclusions. 

Mr.  Scott  gave  Five-day  Means,  and  also  for  the  requirements 
of  Civil  life.  Monthly  and  Yearly  Means,  according  to  the  Civil 
Year. 

M.  von  Oettinoek  spoke  in  favour  of  months  coniposed  of 
5-day  periods,  and  thought  that  the  system  recommended  by 
M.  Bruhns  would  be  a  great  burden.  He  would  combine  every 
rix  5-day  intervals,  beginning  with  December  2,  to  form  a  month, 
and  have  the  one  interval  in  excess  embodied  in  November. 

The  Conference  proceeded  to  division  on  three  questions,  whether 
Daily,  Five-daily,  and  Monthly  Means  (for  the  Civil  Month) 
should  be  laid  down  as  a  basis  for  meteorological  calculations.  The 
majority  of  the  meeting  decided  for  the  fivision  of  the  year  into 
Days,  Five-days,  and  Civil  Months,  as  well  as  for  the  Civil  Year. 

They  then  proceeded  further  to  discuss  the  question  whether  the  Five-day 
year  should  be  divided  into  73  intervals  of  5-days  with  M.  Dove,  meaiw. 
or  into  72  with  M.  Buys  BaUot.  bSSbSiW' 

M.  Buys  Ballot  said  that  he  would  rather  not  have  joined  ^^ 
in  the  discussion ;  even  in  his  ^*  Suggestions,"  in  which  all  the 
questions  which  had  been  discussed  hitherto  had  been  mentioned, 
he  had  purposely  omitted  any  allusion  to  the  Five-day  question, 
but  he  must  express  his  preference  for  72  intervals  in  order  to 
obtain  an  agreement  with  the  civil  year.    Up  to  the  Slst  May  his 
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CUoii]iKd<m  of  division  agreed  entirely  with  M.  Dove*s^  after  that  date  therd 
was  a  difference,  but  the  middle  epochs  of  his  Five-day  (or  Six* 
day)  periods  agreed,  to  within  a  fraction  of  a  day. 

M.  von  Oettingen  was  against  the  introduction  of  the  Civil 
Year,  but  as  the  majority  had  expressed  themselves  in  favour  of  it, 
it  would  be  necessary  to  reject  M.  Dove's  system.  In  this  case  he 
agreed  with  M.  Buys  Ballot,  for  if  you  once  leave  the  natural 
division,  you  ought  at  least  to  make  the  artificial  division  as  con- 
venient as  possible. 

M.  Pbestel  spoke  for  Dove's  Five-day  means  because  they 
had  been  already  adopted  and  had  been  made  the  basis  for  such 
great  investigations. 

Mr.  Scott,  the  President,  proceeded  to  divide  the  meeting. 
11  of  those  present  were  for  Buys  Ballot's  intervals,  13  for  Dove's. 
Messrs.  Buchan  and  Buys  Ballot  declined  to  vote. 

The  question  was  briefly  raised  in  what  way  the  Annual  Means 
should  be  obtained. 

M.  Bbuhks  obtains  annual  means  by  dividing  the  sum  of  the 
Daily  Means  by  365,  Mr.  Scott  by  dividing  the  Monthly  Means 
by  12. 


Sab-Com- 
nkltteegfor 
remaijung 
questions. 


M.  Bbuhns  proposed  that  in  order  to  bring  into  discussion  at 
the  next  sitting,  which  was  the  last,  the  questions  which  had  not 
yet  been  touched,  two  committees  should  be  chosen,  one  for 
Questions  21—26,  the  other  for  Questions  7*17.  The  members 
of  these  committees  should  consider  the  various  questions  at  a 
private  meeting  and  submit  definite  proposals  on  them  to  the  next 
meeting  of  the  Conference.- 

This  proposal  was  accepted,  and  MM.  Bbuhns,  Jelinek,  and 
Wild  were  chosen  as  members  of  the  first  Committee.  For  the 
second  MM.  Ebebmayer,  Hann,  Pbestel  and  Schqdeb. 

The  next  and  last  meeting  was  fixed  for  the  next  day  at  noon. 
M.  Wild  was  proposed  as  President,  and  the  meeting  was  closed 
at  4  o'clock. 


Calcolatioxi  of 
nonoal  values* 


3.  Protocol  of  the  Sitting  of  the  16th  of  Angnst. 

M.  Wild,  as  President,  opened  the  meeting.  He  distributed  a 
number  of  copies  of  M.  Buys  Ballot's  paper,  *'  Suggestions  on  a 
Uniform  System,  &c."  and  then  called  on  the  reporters  of  the  two 
committees  to  present  their  reports  to  the  meeting  for  consideration. 

M.  Jelinek  as  reporter  of  the  first  committee  named  at  the 
last  meeting  presented  his  report  on  Questions  21-26. 

21.  In  what  manner  and  for  what  intervals  are  the  Normal 
Values  for  the  individual  Meteorological  Elements  to  be 
deduced  ? 

One  portion  of  this  question  has  already  received  its  answer  in 
the  result  of  the  discussions  on  Question  20.  It  generally  has 
to  do  with  the  calculation  of  shorter  series  of  observations, 
and  the  conuuittee  therefore  proposed  a  reduction  to  a  normal 
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period,  which  might  be  a  multiple  of  five  years.     A  new  period  of  Calcnlatioii  of 
this  nature  should  begin  with  the  Ist  January  1871.  noimal  yalaes. 

M.  yon  Oettingen  proposed  to  adopt  the  name  lustrdl  mean 
for  the  S-yearly  mean. 

Messrs.  Bbuhns  and  Scott  expressed  their  agreement  to  these 
proposals^  which  were  accepted  by  the  meeting, 

22.  Is  it  desirable  and  possible  to  publish  the  Meteorological  Hmfonmiy  of 
Observations  of  a  limited  number  of  Stations  in  each  P'»^^<«*'^n- 
Country  in  a  uniform  maDuer,  and  within  a  reasonably 
short  time  after  the  Observations  have  been  made  ? 

On  this  head  the  committee  recommended  the  publication 
of  original  observations  of  a  certain  number  of  stations  of  each 
country,  and  proposed  a  scheme  for  the  form  of  this  publication 
which  agreed  very  closely  with  the  Russian  system.  Three 
observations  a  day  should  be  given,  of  Pressure,  Temperature, 
Belative  Humidity,  Wind  Direction  and  Force,  and  Rainfall,  and 
on  a  uniform  system,  so  that  the  corresponding  data  of  difierent 
stations  and  different  countries  could  be.  immediately  compared 
with  each  other.  For  the  means,  and  whatever  else  should  be 
added  to  such  a  publication,  according  to  its  character,  (as,  for 
instance,  History  of  Weather  and  Special  Phenomena),  &c.  there 
should  be  given  a  special  place  in  the  publication. 

M.  von  Oettingen  asked  whether,  when  arranging  this  plan, 
i^ard  had  been  had  for  the  5-day  periods,  so  that  separating 
spaces  should  be  inserted  between  every  five  and  five  days ;  and 
whether,  according  to  the  proposal  of  the  sub-committee,  the 
Daily  Means  should  be  omitted. 

M.  Wild  answered  that  on  the  first  point  there  was  no  diffi- 
culty in  the  way  of  the  arrangement  proposed,  and  as  regards  the 
Daily  Means  they  had  only  been  left  out  of  the  proposal  for  want 
of  room ;  but  place  might  be  found  for  them  among  the  Means  in 
the  way  which  had  been  indicated. 

Mr.  Scott  asked  who  was  to  print  these  publications,  who 
was  to  pay  the  cost  of  them,  and  how  many  stations  were  to  be 
included.  A  few  stations  would  not  be  sufficient^  and  it  would  not 
be  possible  to  put  in  all. 

M.  Bbuhns  explained  the  views  of  the  conmiittee.  Each 
country  was  to  bear  the  cost  of  its  own  publications,  and  also  was 
entrusted  with  the  choice  of  its  stations  according  to  its  means. 
No  one  thought  of  a  publication  like  an  enlarged  '^Bulletin 
International."  The  proposed  plan  represented  the  minimum  of 
requirements  which  it  seemed  necessary  to  propose  with  reference 
to  the  publication  of  original  observations. 

M.  SoHNKE  spoke  against  the  mode  of  publication  which  had 
been  proposed,  for  he  thought  the  observers  whose  results  were 
not  published  would  be  impatient,  and  would  give  up  their 
observations. 

M.  Jelinek  explained  the  views  of  the  committee,  that  it  was 
only  as  regards  the  original  observations  that  the  restriction  to  a 
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Unifoniuty  of   limited  number  of  atafclcms  should  be  introduced^  but  that  the 
pubbeatiop.^  -results — the  means — should  be  inserted  from  all  stations  of  the 
system. 

M.  Ragoka  asked  where  there  was  room  &r  the  daily  Maxima 
and  Minima  in  the  plan  proposed  ? 

M.  Bruhns  answered  that  the  plan  was  only  a  proposal  and 
could  be  altered  on  <iertain  heads. 

Mr.  Sgott  recommended  that  you  should  not  pledge  yourself  to 
too  much.  He  knew  what  the  cost  of  publication  of  die  automatic 
records  of  the  seven  stations  of  the  Meteorological  Committee  cost. 
He' thought  that  it  would  be  unnecessary  to  give  in  addition  to 
them  the  readings,  for  the  curves  were  sufficient  to  give  all  the  data 
required  for  every  epoch. 

M.  von  Oettikgen  denied  this ;  he  wished  to  put  the  greatest 
weight  on  the  demand  for  obtaining  the  original  observations,  for 
no  matter  how  good  Mr.  Scott's  curves  were  for  all  investigations 
for  which  only  angle  readings  were  wanted,  the  labour  was  incal- 
culable and  impracticable  if  certain  mean  values  had  to  be  deduced, 
when  you  had  first  to  reduce  all  the  numerous  data.  He  recom- 
mended that  proposals  should  be  laid  before  the  next  Congress 
of  variou§  schemes  in  print,  so  thai  the  members  might  be  better 
able  to  decide  on  the  merits  of  the  respective  plans. 

M.  Jelinek  declared  that  it  was  the  object  of  the  committee 
to  leave  the  decision  of  the  question  to  the  Congress.  There  were 
certain  other  questions  which  had  not  been  touched.  For  instance, 
whether  you  should  give  the  5-day  Means  of  the  different  stations 
of  a  country,  together,  or  under  each  station.  He  replied  with 
reference  to  Mr.  Scott's  objections,  that  if  the  proposal  were  taken 
up  by  the  Congress  in  the  way  in  which  the  committee  proposed, 
it  would  be  England  which  would  have  least  to  change.  The 
object  was  twofmd ;  firstly,  to  urge  the  countries,  from  which  as 
yet  no  original  observations  have  been  obtainable,  to  publish  such, 
and  to  introduce  a  certain  conformity  into  the  publications  which 
already  existed,  in  order  to  render  comparisons  and  investigations 
of  all  sorts  more  easy. 

M.  Buys  Ballot  approved  the  plan  and  remarked  only  that 
Vapour  Tension  was  omitted  from  it,  information  of  which  was 
desired  by  many  investigators.  Relative  Humidity  was  less  im- 
portant than  Vapour  Tension,  he  preferred  Absolute  Humidity. 
He  could  not  agree  with  the  proposal  of  Yearly  publications,  the 
observations  should  be  published  Monthly,  as  was  already  done  by 
Switzerland,  Italy,  Holland,  Norway,  &c. 

M.  Wild  saw  no  great  advantage  in  Monthly  publications ;  he 
was  decidedly  in  favour  of  Annual.  Russia  was  not  in  a  position 
to  publish  Monthly.  There  was,  moreover,  special  importance 
attached  to  the  question  of  these  publications  being  as  correct 
as  possible.  This  was  not  attainable  if  you  had  to  proceed  to 
the  publication  of  the  observations  immedmtely  at  the  end  of  each 
month.  There  would  always  be  then  a  long  list  of  subsequent 
corrections.  The  Daily  Weather  Telegrams  fully  met  the  re- 
quirements of  the  study  of  recent  weaSier  phenomena.     These 
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AloxM  certainly  he  published  as  qaiokly  as  poscdble.    It  was  Uidftniiiij  of 
Aete£ote  deferable  to  recommend  two  kinds  of  publication,  Yearly  pablication. 
volomes  and  Meteorological  Bulletine,  the  latter  to  be  published 
at  as  short  intervals  as  possible. 

M.  BtJTS  Ballot,  notwithstanding  M.  Wild's  representations. 
Was  in  favour  of  Monthly  publications,  and  this  form  might  be 
accepted  even  for  Russia  if  only  a  limited  number  of  stations  were 
adopted.  The  urgent  requirement  was  to  obtain  a  general  view 
of  the  weather  all  over  the  globe  at  a  time  when  the  memory  of 
the  weather  which  had  been  experienced  was  still  fresh. 

Mr.  Scott  spoke  against  Monthly  publications.  Even  in 
England  they  could  not  be  carried  out  without  difficulties,  because 
the  results  of  each  month  were  not  received  at  the  Centnd  Office 
until  after  the  middle  of  the  subsequent  month. 

M.  Bbuhns  remarked  finally  that  Vapour  Tenmon  had  been  only 
omitted  from  the  scheme  for  want  of  room. 

M.  Bagona  again  urged  the  importance  of  the  adoption  of  the 
daily  Maxima  and  Minima  in  the  publications. 

The  proposal  of  the  committee  to  prepare  plans  for  the  next 
Congress  was  adopted. 

23.  How  is  the  exchange  of  the  Meteorological  Publications  of  Ezohaiiffe  of 
different  Institutions  and  different  Countries  to  be  carried  I"**"****"* 
out  most  speedily,  safely,  and  simply? 

M.  Jelinse  reported  for  the  committee,  that  parcels  which 
were  not  too  lai^e  might  be  most  quickly  and  easily  sent  by  book 
post.  The  distribution  of  reports  to  the  individual  observers  of 
the  meteorological  systems  could  finally  be  carried  out  from  tiie 
Central  Offices.  It  was  not  advantageous  to  send  through  the 
Embasraes  on  account  of  the  delay  and  inconvenience ;  but  in 
certain  cases  the  Governments  should  be  requested  to  instruct 
their  Consulates  to  facilitate  the  intercourse  with  Foreign  Institutes 
and  Observatories,  and  to  undertake  the  transmission  of  the  publi- 
cations. Another  question  was  how  acknowledgments  for  parcels 
received  should  be  sent  most  cheaply  and  safely. 

Several  proposals  were  made  in  reference  to  this,  especially  the 
announcement  of  the  forwarding  of  parcels  by  post-cards,  with  a 
coupon,  which  might  be  transmitted  with  the  stamp  of  the  receiving 
Institution  as  soon  as  the  parcels  had  arrived  safely. 

M.  Bbuhns  recommended  that  wherever  there  was  a  society 
as  at  Washington,  Haarlem,  &c.  which  offered  to  distribute  pub- 
lications in  their  own  country  use  should  be  made  of  it ;  and  that 
the  Central  Offices  should  designate  certain  institutes  or  firms  who 
would  undertake  the  transmission  of  publications  for  exchange. 

24.  Is  it  desirable  that  in  each  country  there  should  be  established 
one  or  more  Central  Institutions  for  the  direction,  collection, 
and  publication  of  the  Meteorological  Observations  ? 

M.  Jelinek  gave  the  report  of  the  committee.  The  com- 
mittee was  of  opinion  that  a  Central  Meteorological  Institute 
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Establiahment    Bhould  be  estabUshed  in  every  large  country  for  the  objects  nanoied* 
of  central         Yor  the  purpose  of  uniform  management  it  was  desirable  that  there 
^^  should  be  only  one  such  central  mstiiute,  and  not  several,  in  each 

country.  Wherever,  as  e,ff.,  in  Kussia,  the  great  extent  of  country 
makes  it  appear  desirable,  there  might  be  Normal  Observatories 
for  certain  regions  which  should  imdertake  the  superintendence 
and  direction  of  stations  situated  near  them.  But  these  Normal 
Observatories  sbould  be  always  subordinate  to  the  Central  Me* 
teorological  Institute  and  should  work  according  to  the  plan  laid 
down  by  it.  With  regard  to  Marine  Meteorological  ObservationSj 
the  committee  expressed  its  opinion  that  there  should  be  either  an 
entirely  separate  office  for  Marine  Observations,  or  that  in  the 
Meteorological  Central  Office  there  should  be  a  separate  Depart- 
ment instituted,  with  a  separate  head. 

Mr.  BucHAN  ex|)lsdned  that  the  Scottish  Meteorological  Society 
was  not  in  a  position  to  agree  to  a  proposal  according  to  which 
there  should  be  only  one  Central  Office  in  Great  Britain  for  the 
Management,  Collection,  and  Publication  of  Meteorological  Ob- 
servations. The  operations  of  that  Society  were  conducted 
entirely  independently  of  Government  support.  In  fact  most  of 
the  observers  were  not  paid*  for  their  observations.  If  a  central 
office  were  established  the  result  would  be  that  the  work,  which 
was  now  done  gratis,  must  be  paid  for.  The  hundreds  of  people 
who  must  then  be  employed  would  not  work  for  nothing.  He 
therefore  thought  that  tne  question  could  not  now  be  decided. 

Mr.  Scott  said  that  several  organizations  already  existed  in 
England,  thus  Greenwich  was  under  the  Admiralty,  while  the 
seven  normal  observatories  lately  established  were  managed  by 
the  Meteorological  Committee  of  the  Royal  Society. 

The  Conference  adopted  the  resolution  by  14  votes  against  69- 
that— 

''It  is  desirable  that  In  each  country  One,  or  in  case  of 
'*  necessity  Several,  Central  Offices  should  be  established,  and  that 
"  those  for  Sea  and  Land^Observations  should  be  separate.'* 


Weather 
telegraphj. 


25.  Does  the  interchange  of  Weather  Telegrams  appear  so  useM 
that  it  should  receive  a  fuller  development  and  a  firmer 
organization  ? 

M.  Jelinek  reported  for  the  committee  that  it  was  desirable 
that  the  present  system  of  Weather  Telegrams^  which  has  already 
been  established  should  receive  further  development. 

Upon  this  the  remarks  on  Weather  Telegraphy  contained  in  the 
report  of  the  marine  sub-committee  were  read  (see  p.  44.) 

Mr.  Scott  recommended  that  the  wish  should  be  expressed 
that  in  every  large  coimtry  a  central  office  should  be  established 
for  Weather  Telegraphy,  as  was  already  the  case  in  most  countries. 
A  second  question,  in  respect  to  the  extension  of  the  system  of  the 


*  Correction  ih  English  edition.  For  "  most  of  the  obseryers  were  not  paid,''  read 
"none  of  the  observen  were  paid."— A.  Buohan. 
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Btations  which  transmit  Weather  Reports  to  the  Central  Office  of  Weather 
each  oonntry^  and  to  the  comhination  of  foreign  stations  there-  telegmphy. 
with^  was  explained  hy  Mr.  Scott,  with  reference  to  England,  in 
the  following  sense :  the  princnple  adopted  there  was  to  pay  atten- 
tion only  to  the  weather  of  the  country  itself,  and  for  this  purpose 
information  from  certain  stations  in  neighbouring  countries  was 
indispensable ;  but  it  was  not  possible  to  meet  other  requirements 
of  practical  life,  and  e.g.^  for  Shipowners,  to  give  Weather  Tele- 
grams from  distant  ports,  which  have  nothing  whatever  to  do  with 
storm  signals  for  the  country  to  which  they  are  sent. 

M.  Wild  said  the  main  object  of  the  committee's  report  was 
to  influence  Governments  and  the  Telegraphic  Directions. 

M.  Pkestel  recommended  the  extension  of  Telegraphic  Weather 
Reports  to  the  whole  of  Europe,  and  on  the  fofiowing  plan : — 
a  certain  number  of  stations  should  be  chosen,  whidi  should 
be  just  sufficient  to  give  a  general  view  of  the  changes  and 
the  conditions  of  the  weather,  and  the  telegrams  of  each  of  these 
stations  should  be  sent  to  each  of  the  others. 

M.  Bbuhns  said  that  the  realization  of  this  proposal  would  only 
be  possible  by  the  help  of  all  the  Governments. 

M.  von  Oettingen  said  he  received  Daily  Weather  Telegrams, 
and  could  only  lament  that  Germany  took  no  part  in  the  system, 
and  that  the  form  of  the  Weather  Telegrams  from  Germany  was 
defective.  The  communication  of  the  absolute  readings  of  meteoro- 
logical instruments  was  certainly  very  desirable,  but  it  was  more 
urgent  to  ^ive  the  Deviations  from  the  Normal  Values.  It  was  only 
these  deviations  which  gave  intercomparable  figures,  and  offered 
an  immediate  view  of  the  conditions  of  the  weather.  It  was  not 
Tery  useful  to  add  the  changes,  in  fact  they  might  lead  to  very  false 
results.  Therefore  he  was  decidedly  disposed  to  support  the  com* 
municaUon  of  the  Deviations  from  tiie  normal  values. 

M.  von  Fbeeden  thought  that  it  would  be  often  impossible  to 
obtain  the  necessary  Normal  Values.  He  was  also  of  opinion  that 
the  German  Weather  Telegrams  had  been  formerly  not  quite  satis- 
factory, but  an  improvement  had  been  made  in  this  respect.  He 
recommeiided  an  arrangement  of  the  stations  in  a  N.E.  and  S.W. 
direction,  as  the  best  for  the  whole  of  Europe. 

M.  Bbuhns  proposed  to  refer  the  report  of  Weather  Tele- 
graphy for  the  Congress  of  1873  to  a  sub-committee. 

M.  Wild  thought  that  this  matter  might  be  handed  over  to  the 
Marine  sub-committee. 

Mr.  SooTT  was  of  the  opinion  that  M.  Prestel's  proposal  to 
send  all  telegrams  to  all  stations  was  impracticable,  and  would 
break  down  on  the  point  of  the  wordiness  of  the  body  of  tele- 
grams, which  must  cause  concision. 

M.  Wild  said  that  for  each  country  there  was  a  definite  area, 
within  which  those  stations  lie  whose  Weather  Telegrams  would 
be  of  immediate  interest  to  the  same,  and  this  might  influence  the 
choice  of  the  stationa 

Upon  this.  Question  25  was  handed  over  to  the  Marine  sub- 
committee to  furnish  a  report  for  the  Congress. 

30766.  c 
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Flans  for  2&  What  Begulatioiui  should  be  adopted  in  order  to  carry  into 

Congress.  effect  the  Decisions  and  the  Objects  of  the  Meteorological 

Congress  ? 

It  was  recommended  to  draw  up  a  foil  Protocol  of  the 
Proceedings  of  this  Preliminary  Conference,  and  to  establish  a 
Permanent  Bureau  to  prepare  for  the  actual  Congress  next  year. 

M.  Bkuhns  stated  the  reasons  which  were  in  favour  of  Vienna 
as  the  place  for  the  Congress  of  1873.  They  are  the  Exhibition^ 
which  would  ensure  the  attendance  of  a  large  number  of  visitors, 
and  the  newly  erected  Meteorological  Institute,  whose  complete 
equipment  with  new  instruments  might  be  expected  by  that  time. 

The  proposal,  then,  to  summon  the  Congress  for  next  year  for 
Vienna  was  unanimously  adopted. 

Similarly,  on  the  motion  of  M.  Burs  Ballot,  MM,  Wild, 
Jelinek,  and  Bbuhns  were  chosen  unanimously  for  the  Per* 
manent  Bureau. 

M.  Bruhns  proposed  to  leave  the  duty  of  fixing  the  time  for 
the  invitation  to  the  Meteorological  Congress  in  1873  to.  this 
Committee,  and  only  in  general  terms  to  fix  it  for  the  end  of 
September  or  the  beginning  of  October. 

The  meeting  agreed  thereto. 

M.  von  Oettingen  proposed  to  establish  an  Organ  for  all 
preliminary  arrangements  which  were  to  be  made  previous  to  the 
meeting  of  the  Congress. 

M.  Wild  was  of  opinion  that  the  materials  referred  to  would 
.  not  be  sufficient  either  in  quantity,  or  in  regularity  of  appearance, 
to  require  a  special  organ,  but  proposed  to  employ  the  Journal  of 
the  Austrian  Meteorological  Society  as  the  organ. 
-  M.  Jelinek  agreed,  and  promised  to  introduce  all  proceedings 
or  communications,  &c,  wluch  had  reference  to  the  Congress, 
into  the  Meteorological  Journal  or  as  an  Appendix  thereto. 

The  President,  M.  Wild,  requested  the  second  sub-com- 
mittee, which  had  been  appointed  to  discuss  Questions  7  to  17,  to 
submit  their  proposals  to  the  meeting. 

M.  Hann  as  reporter  for  the  committee,  which  consisted  of 
MM.  Ebebmayeb,  Pbestel,  Schoder  and  himself,  stated  that 
they  had  arrived  at  the  following  conclusions. 


Hygrometry.  7.  What  apparatus  should  be  employed  for  the  determination 
of  the  Hygrometric  condition  of  the  air  ?  Are  the  Wet 
and  Dry  Bulb  Thermometers  sufficient  ?  Can  the  Hair 
Hygrometer  be  employed,  and  under  what  restrictions  ? 

The  committee  recommend  that,  inasmuch  as  the  Psychro- 
meter  is  untrustworthy  at  low  temperatures,  and  also  in  cases  of 
extreme  dryness,  and  the  Hjur  Hygrometer  fails  also  at  the  dew 
point,  and  as  up  to  this' time  there  is  no  Hygrometer  in  existence. 
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at  least  for  regular  observations  at  stations^  which  gives  precise  Hygrometer* 
results  as  to  Moisture,  in  all  cases ;  a  wish  should  be  expressed 
that  there  should  be  further  experiments  on  the  subject,  and  that 
the  general  experience  on  this  question  should  be  collected. 

M.  Neumayeb  recommended  the  adoption  of  Regnault's 
Hygrometer  with  an  aspirator.  In  Australia  he  had  observed, 
every  three  hours,  a  Daniell's  hygrometer  with  an  aspirator,  by 
the  side  of  the  Psychrometer,  and  had  obtained  thoroughly  sati»* 
factory  results.  You  could  hardly  employ  a  more  accurate  instru- 
ment than  that  which  he  named  for  the  systematic  detennination 
of  the  moisture  of  the  air.  It  seemed  to  have  been  altogether 
forgotten,  one  of  the  reasons  of  which  was  certainly  that  Daniell's 
instrument  in  its  original  construction  was  not  easily  managed, 
but  he  himself,  in  very  high  temperatures,  and  extreme  dryness^ 
with  87o  to  107o  of  saturation,  had  found  no  difficulty.  How- 
ever, in  great  heat,  which  comes  in  Australia  as  a  result  of  the 
Northerly  winds  in  summer,  the  air  for  the  aspirator  must  be 
drawn  from  cool  places. 

M.  von  Oettinqbn  remarked  that  with  Kegnault's  Hygro- 
meter he  had  not  been  able  to  obtain  any  deposit  with  very  low 
temperatures*  and  that  probably  it  would  prove  not  practicable. 

Mr.  Scott  described  briefly  the  new  Sulphuric  Acid  Hygro- 
meter by  Whitehouse,  which  perhaps  might  be  generally  em- 
ployed. 

M.  Wild  had  for  several  years  introduced  Hair  Hygrometers, 
in  addition  to  Psvchrometers,  as  an  experiment,  owing  to  the  fact 
that  at  the  majority  of  the  Aussian  stations  the  Psychrometer  is  of 
no  use  in  winter  owing  to  the  lowness  of  the  temperature.  Ac- 
cording to  the  experience  which  had  been  already  gained,  they 
performed  admirably,  with  few  exceptions.  If  properly  managed 
they  could  entirely  replace  the  Psychrometer  atO°  C.  and  at  low 
temperatures,  if  they  were  occasionally  veriiSed  by  comparison 
with  it  above  O"*  C.  He  had  moreover  often  found  the  two 
instruments  in  perfect  accordance  between  —  6°  and  —  15°. 

M.  Neuhateb  remarked  that  Erman  in  his  great  travels 
rotmd  the  world  thought  that  he  had  gained  the  experience  that 
the  hair-hygrometer  gave  very  good  results,  so  that  it  would  be 
well  worth  the  trouble  to  take  into  consideration  the  use  of  the 
hair-hygrometer  under  certain  conditions. 

M.  Bbuhns  said  that  the  vapour  tension  of  the  air,  at  tem- 
peratures below  zero,  was  sufficiently  important  to  justify  the 
proposal  that  experiments  should  be  made  with  the  Hair -hygro- 
meter and  the  Psychrometer. 

MM.  Wild,  Bbuhns,  and  Jblinek  expressed  themselves 
ready  to  institute  comparative  observations  and  experiments  on 
•"this  subject. 

M.  Wild  remarked  that  comparisons  when  the  air  was  exces- 
sively dry  were  also  very  desirable,  and  he  requested  M.  von 
Stembach  to  make  special  observations  on  the  occurrence  of  the 
Fohn-wind  in  winter  at  Bludenz. 
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Hygtometry.        M.  von  Sterkbagh  expressed  hi8  readiness  to  do  so. 

M.  BuTS  Ballot  undertook  to  make  experiments  with  Baum- 
hauer^s  Hygrometer. 

Mr.  Scott  drew  attention  to  the  difficulties  which  were  met 
in  the  employment  of  Self-registering  Hygrometers,  and  recom- 
mended some  comparisons  with  the  Sulphuric-acid  Hygrometer. . 

M.  Neumater  drew  the  attention  of  the  Conference  to  the 
importance  of  the  investigation  of  the  relations  between  Radiation 
and  Moisture.  A  former  difference  of  opinion  on  this  important 
subject  had  now  in  great  measure  disappeared.  .An  element  which 
had  such  an  influence  on  climatology  could  not  be  entirely  disre- 
garded, therefore  he  recommended  to  the  sub-committee  to  consider 
•    Questions  5  to  7  specially. 

Mr.  BuGHAN  agreed  with  the  preceding  speaker,  that  the 
question  of  the  action  of  Radiation  and  of  Latent  Heat  should  be 
thoroughly  investigated,  and  it  was  especially  the  duty  of  the 
great  observatories  to  undertake  the  complete  treatment  of  this 
question.  Much  which  was  as  yet  unintelligible  in  the  climates 
of  Australia  and  India  would  be  explained  by  such  enquiries. 
Whoever  really  works  up  the  Hygrometrical  question  in  its  relation 
to  Radiation  will,  if  a  few  results  only  be  obtained,  make  a  great 
step  in  the  advancement  of  science.  He  said  that  he  had  spoken 
strongly  on  this  subject,  but  certainly  not  too  much  so. 

M.  rRBSTEL  expressed  his  opinion  that  simple  relations  might 
be  established  between  the  extent  of  Evaporation  and  the  condition 
of  Relative  Humidity,  and  the  subject  should  be  specially  investi- 
gated. 


Direction  of  8a.  In  what  way  can  uniformity  in  describing  the  Directions  of 

the  wind  be  attained  ? 

The  sub-committee  recommended,  in  order  to  remove  the 
difference  between  the  nomenclature  of  the  East  and  West  winds 
in  the  Latin  and  Teutonic  languages,  and  to  avoid  the  misunder- 
standing which  arises  from  the  use  of  the  letter  *'  O,**  to  introduce 
in  general  the  letter  '*  E  "  for  abbreviation  for  East  wind,  **  W  *' 
for  West  wind,  t>.,  the  designations  used  in  England  ;  a  proposal 
which  was  received  by  the  Conference  after  some  remarks. 

M.  Buys  Ballot  recommended  the  use  of  arrows,  in  place  of 
letters,  for  indicating  the  Direction  of  the  Wind. 

M.  von  Obttinqen  said  that  even  if  arrows  were  introduced, 
you  could  not  avoid  using  letters  in  many  cases ;  as,  for  instance, 
in  the  Telegraphic  Weather  Reports  published  in  the  newspapers. 
Otherwise  he  was  for  the  introduction  of  the  arrows,  where  it  was 
only  the  facility  of  inspection  which  had  to  be  considered.  But 
for  calculation  you  must  introduce  another  mode  of  describing  the 
wind.  In  this  case  the  8  or  16  directions  were  insufficient ;  you 
must  come  to  the  Components,  as  he  had  proved  and  maintained  in 
the  last  volumes  of  the  Dorpat  Meteorological  Observations. 
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8b.  Is  the  deduction  of  the  mean  Direction  of  the  Wind  by  Lambert's 
Lambert's  formula  desirably  ?    Is  it  desirable  or  not  to  **'™^^^ 
include  very  light  winds  (force  0)  in  constructing  Wind 
Roses  for  the  Direction  of  the  Wind  ? 

The  sub-committee  stated  their  opinion  that  the  use  of 
Xambert's  Formula  was  not  advisable.  The  Calms  should  be 
introduced  separately,  and  designated  by  a  separate  abbreviation^ 
such  as  the  letter  *'  C." 

M.  von  Oettingen  spoke  in  favour  of  his  mode  of  discussion  of 
the  wind.  He  explained  briefly  the  construction  of  his  new 
anemometer,  which  reduces  the  wind  immediately,  according  to 
direction  and  force,  to  the  four  axes  of  a  system  of  rectangular 
co-ordinates,  and  so  meets  all  the  requirements  which  could  be 
made  from  a  mechanical  point  of  view,  for  the  representation  of 
the  movements  of  the  air.  The  description  of  the  apparatus  would 
be  given  at  greater  length  in  the  next  Dorpat  Report  He  hoped 
to  he  able  to  submit  Uie  apparatus  itseli*  to  the  Meteorological 
Congress  at  Vienna,  and  to  give  the  results  obtained  by  it  at  full 
length  in  a  paper. 

M.  Hann  spoke  in  favour  of  the  recommendationa  of  the  sub- 
committee and  against  Lambert's  Formula.  As  regards  the  latter 
in  a  form  of  reduction  to  a  single  resultant,  which  had  originally 
been  adopted,  usually  without  attention  to  the  Force,  enough  had 
been  written  already,  and  its  worthlessness  had  been  suflEiciently 
proved.  M.  von  Oettingen  also  declined  to  follow  the  last  step  in 
using  it,  and  had  not  gone  further  than  the  four  Components. 
But  these  were  not  at  all  sufficient  for  all  investigations,  especially 
of  a  Climatological  nature.  If  you  took  the  four  Components,  it 
was  not  very  easy  to  see  why  you  should  not  take  eight  Compo- 
nents, that  is  the  usual  eight  principal  points  without  any 
reduction. 

There  were  two  points  to  be  decided  and  fixed.  If  the  question 
was  the  communication  of  results  from  the  observations,  a  reduc- 
tion to  four  Components  might  be  justifiable.  But  this  was  certainly 
not  the  case  when  you  had  to  deal  with  the  publication  of  original 
observations. .  In  these  you  could  not  insert  values  which  had 
been  already  reduced,  and  were  only  useful  for  one  definite  series 
of  investigations,  but  must  give  the  observations  themselves,  in 
order  that  they  might  be  employed  for  investigations  of  any  kind. 

M.  von  Oettingen's  proposal  was  perfectly  right  and  satis&c- 
tory  as  long  as  the  question  of  the  Quantities  of  Air  in  motion 
was  dealt  with,  but  this  was  not  the  only  question.  In  Climato- 
logical investigations,  for  instance,  it  was  especially  the  Frequency 
of  the  difl^erent  winds  which  had  to  be  considered,  without  reference 
to  their  force,  and  the  four  components  were  insufficient  for  re- 
presenting the  wind  conditions  which  were  characteristic  for  the 
various  climatological  areas,  and  they  in  many  cases  actually  led  to 
wrong  conclusions.  In  the  original  observations  it  was  necessary 
therefore  to  give  at  least  eight  directions,  and  if  you  gave  the 
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force  M  well,  the  reduction  to  four  componentB,  for  tiie  object  which 
had  first  been  named,  could  easily  be  carried  out  at  any  time. 

The  proposals  of  the  sub-committee  were  adopted  by  12  yotes 
to  7. 


Boaleof  wind        9.  What  scale  should  be  employed  for  the  Force  of  the  Wind 
^'^*  when  it  is  not  determined  by  actual  measurement,  but 

only  by  estimation  ? 

Recommendation  of  sub-committee.  The  scale  of  4  for  Wind 
Force  is  insufficient,  according  to  the  experience  which  has 
been  gained ;  that  of  10,  on  the  contrary,  gives  too  minute  distinc- 
tions, which  allow  too  great  latitude  for  choice  when  the  wind 
force  is  simply  estimated,  and  therefore  the  scale  of  6  is  to  be 
recommended.  It  is  already  introduced  in  large  systems  of 
observations,  and  presents  at  the  same  time  the  advantage  of  easy 
reduction  to  the  Beaufort's  scale,  which  will  soon  come  to  be 
adopted  generally  at  sea. 

M.  Jelikek  spoke  in  favour  of  the  scale  of  10,  which  is  now 
most  generally  employed,  and  seems  best  adapted  to  the  metric 
scale  and  to  other  meteorological  measurements. 

M.  von  Sternbach  also  defended  the  scale  of  10,  which  he 
thought  must  be  called  even  insufficient  for  the  more  accurate 
determination  of  the  force  of  wind. 

M.  von  Oettingen  said  the  first  point  was  to  give  a  precise 
definition  of  the  scale  of  6 ;  without  that  he  thought  the  proposal 
insufficient.  For  every  figure  of  the  scale  the  corresponding 
velocity  must  be  assigned. 

Mr.  Scott  said  that  the  scale  of  6  did  not  ^ve  minute  enough 
distinctions.  He  explained  the  principle  on  which  Beaufort's 
scale  of  wind  force  was  based,  and  said  it  was  very  difficult  to 
give  the  velocities  which  corresponded  to  each  figure  of  the  scale. 

M.  Bbuhns  spoke  in  favour  of  the  scale  of  10,  and  suggested 
that  the  determination  of  the  question  should  be  postponed  until 
the  next  Congress, 

M.  Wild  briefly  described  the  experiments  which  had  been 
made  with  simple  apparatus  for  the  determination  of  the  Force  of 
the  wind,  with  respect  to  which  he  referred  to  the  St.  Petersburg 
bulletin. 

M.  Bbuhns  proposed  that  observations  should  be  made  at 
several  observatories  on  the  relation  which  the  estimated  Force 
bore  to  the  measured  Velocity,  in  order  to  give  a  basis  for 
determining  the  scale. 

M.  Jelinek  thought  that  such  an  investigation  should  be 
carried  out  as  well  at  the  observatories  on  the  continent,  where 
the  scales  of  10  or  6  are  used,  as  at  sea,  or  on  the  coast  where  the 
Beaufort  scale  of  12  is  employed. 

M.  Wild  remarked  that  the  Velocity  of  the  wind  depended  on 
the  altitude  at  which  the  anemometer  was  erected  ;  and  its  height 
above  sea  level  must  also  be  taken  into  consideration. 
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,    M.  von  Fbebdek  drew  attention  to  the  ciicamatance  that»  when  Se^le  oTwU 
the  anemometer  has  been  erected  on  the  flat  roof  of  a  tower^  it  haa  ^o*^* 
happened^  in  consequence  of  the  ascensional  movement  of  the  air 
at  die  building  when  the  storm  blew  straight  against  it^  that  the 
anemometer  gave  a  velocity  far  too  lowi  inasmuch  as  there  was  a 
calm  on  the  actual  roof. 

Mr.  Scott  agreed  with  this  remark  from  his  own  experience. 

The  Conference  referred  the  question  of  the  comparisons,  and  the  * 
determination  of  a  scale  of  Wind  Force,  to  Messrs.  Burs  Ballot, 
Jeliitek,  and  Sgott. 

10.  Is  it  desirable  to  introduce  simple  counting  instruments  for  Velocity  of 

determining  the  Velocity  of  the  Wind?  What  units  should  ^™^- 
be  taken  for  the  discussion  of  the  Velocity  of  the  Wind  ? 

The  proposal  of  the  sub-committee  went  so  far  as  to  recom- 
mend the  adoption  of  Robinson's  Anemometer  in  its  simplest  form 
for  the  determination  of  the  Velocity  of  the  wind  prevailmg  at  the 
time  of  observation.  In  agreement  with  the  unit  which  is  taken 
in  all  physical  works^  the  velocities  should  be  given  in  Metres 
per  Second. 

Mr.  Scott  remarked  with  reference  to  Robinson's  anemometer 
that  he  hoped  that  soon  experiments  would  be  instituted  in 
England  in  order  to  determine  whether  the  simple  relation 
between  velocity  and  the  number  of  revolutions  of  the  cups  was 
quite  correct  or  not. 

The  recommendation  of  the  sub-committee  was  adopted. 

11.  What  is  the  best  form^  size^  and   mode  of  exposure  of  Rain  gauges. 

Ridn  gauges  ?  At  what  hour  of  the  day  should  the  fall  be 
measured? 

The  recommendation  of  the  committee  w^ent  so  far  as  to  sug- 
gest that  a  complete  report  of  the  experience  which  had  been  as 
yet  gained^  with  reference  to  the  first  portion  of  the  question,  should 
be  prepared  by  a  committee  for  the  Congress  of  1873.  As  for  the 
hour  of  observation,  an  hour  in  the  morning  should  be  recom- 
mended, if  the  conditions  permitted  it,  and^  in  addition,  an  hour  in 
the  evening. 

Mr.  BuOHAN  remarked  that  the  first  portion  of  the  question  had 
been  almost  exhaustively  settled  by  experiments  and  observations, 
accounts  of  which  would  be  found  in  Symon's  ''  British  Rainfall " 
and  the  "  Meteorological  Magazine." 

M.  GaI/Le  drew  attention  to  the  great  influence  of  height  on 
the  erection  of  rain  gauges,  and  drew  attention  to  the  great  mass 
of  observations  which  had  been  accumulated  in  Scotland  from  1854 
to  the  present  time. 

Mr.  Bbuhns  proposed  that  it  should  be  recommended  that  all 
''^  g^nges  should  be  of  the  same  form,  the  same  area,  and  erected 
at  the  same  height ;  that  the  best  receivers  were  circular,  -j^th  of 
a  square  metre  in  area,  at  a  height  of  2 J  metres  abve  the  ground ;    . 
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Bain  gtagw^  but  it  was  still  desirable  that  at  the  central  stations,  in  addition  to 
their  present  rain  gauges,  others  should  be  erected,  hj  which  the 
dependence  of  the  quantity  of  rain  collected  on  the  size  and  form 
of  the  rain  gauge  should  be  detennined. 

M.  Buys  Ballot  supported  the  proposal  and  the  meeting 
adopted  it 

M.  BuTS  Ballot  remarked,  with  reference  to  the  second  point 
'of  Question  11,  that  he  should  like  to  reverse  the  recommendation 
of  the  committee,  viz.,  that  the  original  recommendation  should  be 
to  measure  the  rain  in  the  evening,  and  if  possible  in  the  morning 
also.  By  this  means  you  avoid  the  error  which  arises  if  the  rain 
which  is  measured  in  the  morning  is  put  down  in  the  register  for 
the  day  on  which  it  is  measured. 

M.  von  Oettxngen  remarked  that  the  answer  to  this  question 
depended  on  the  decision  which  was  to  be  made  as  to  the  com- 
mencement of  the  meteorological  day. 

M.  Wild,  for  the  same  reason,  recommended  that  this  question 
should  be  left  quite  open  for  the  next  congress  and  M.  Jelinek 
agreed  with  him. 

The  meeting  adopted  the  proposal  of  leaving  the  question 
open. 

Bain  and  snow.      12.  Should  the  days  of  Rain  and  Snow  be  counted  separately 
or  together? 

The  recommendation  of  the  committee  was  that  there  should 
be  three  columus  in  the  observing  form,  headed  Rain,  Snow,  and 
Mixed  Days  (days  with  rain  and  snow.) 

M.  von  Stern  BACH  remarked  that  by  this  the  duty  of  the 
observers  would  be  much  increased,  for  they  must  constantly  be 
watching  whether  a  shower  of  rain  had  not  turned  to  snow,  and 
the  contrary. 

M.  Wild  answered  that  each  observer  would  only  have  to 
enter  his  observations  as  before,  and  that  a  completely  accurate 
registration  was  impossible,  inasmuch  as  observers  could  only  put 
down  in  a  general  way  what  fell  during  the  night. 

The  recommendation  of  the  Committee  was  adopted. 


Hail.  13.  Is  it  desirable  in  giving  the  falls  of  Hail  to  draw  a  dis- 

tinction between  '*  Graupel "  and  true  Hail  ? 

The  Committee  recommended  to  carry  out  this  separation,  as 
far  as  possible,  in  the  interests  of  agriculture  and  practical  life. 

M.  Bruhns  declared  that  he  agreed  with  the  proposal. 

M.  Sohnke  opposed  the  proposal,  for  it  was  impossible  to 
draw  a^  strict  line  between  "  graupel ''  and  hail ;  therefore  the 
distinction  could  not  be  maintained,  and  was  unscientific. 

M  Wild  remarked  that  according  to  the  Russian  instructions 
hail  and  "  graupel "  were  separated.  Hail  was  only  given  with 
thunderstorms. 


Digitized  by 


Google 


41 

M.  Pbestel  said  separation  was  very  possible.     Hail  had  Hail, 
always  an  envelope  of  clear  ice ;  the  grain  of  *^  graupel  *'  could  be 
clearly  recognized  as  a  spherical   snow-flake.     H!e   drew  finer 
distinctions,  for  '^  gries/'  ^'  graupel/'  and  hail. 

14.  In  counting  Thunderstorms,  should  the  Storms  as  such  or  Thander- 

the  Days  of  Storm  be  given  ?     In  what  way  should  the  •*®™"* 
instances  of  Sheet-lightning  be  noticed  ? 

Recommendation  of  the  Committee:  Only  Days  of  Storm 
should  be  counted,  and  not  the  separate  storms.  Sheet-lightning 
should  also  be  given,  if  it  be  independent,  and  not  a  consequence 
of  storm  at  the  place  of  observation. 

15.  What  apparatus  is  to  be  recommended  for  the  measurement  Evaporation. 

of  Evaporation?     What  is  the  most  suitable  exposure  for 
the  Vaporimeter?  % 

The  sub-committee  recommended  the  Conference  to  refer  this 
question  to  a  committee  for  a  report  for  the  Congress  of  1873,  as 
it  still  required  an  accurate  investigation. 

M.  Pbestel  recommended  his  vaporimeter,  and  referred  to  the 
description  in  the  Austrian  Journal  for  Meteorology,  Vol.  1., 
p.  193. 

M.  Ebebmateb  had  made  very  good  observations  with 
Lament's  vaporimeter,  and  he  therefore  thought  that  he  could 
recommend  it ;  and  his  apparatus  also  for  the  determination  of  the 
evaporation  from  the  soil,  when  kept  moist,  acted  quite  satisfactorily. 
With  reference  to  this  circumstance  he  referred  to  his  work,  "  Die 
"  physikalische  Einwirkung  des  Waldes  auf  Luft  und  Boden." 

M.  Neumayeb  said  that  he  had  also  made  observations  with 
various  vaporimeters  in  Australia,  but  he  thought  that  it  would  not 
be  in  the  interest  of  the  Conference  to  enter  into  these  details  of 
the  description  of  instruments.  On  this  subject,  as  well  as  on 
several  others  on  which  he  had  not  expressed  his  opinion,  for 
similar  reasons,  he  would  place  himself  in  communication  with  the 
committee,  and  give  them  his  experience;  a  proceeding  which 
would  be  very  much  to  be  recommended,  in  the  interest  of  the 
subject,  to  the  other  gentlemen. 

16.  In  what  way  should  the  .proportion  of  Cloud  in  the  sky  be  F^portionof 

estimated  and  indicated  ?    Is  it  desirable  to  introduce  for  ®^^^* 
Clouds,  Hydrometeors,  and  for  other  extraordinary  pheno- 
mena, a  nomenclature  which  shall  be  independent  of  local 
language,  and  therefore  universally  intelligible  ? 

The  Committee  recommended  to  give  the  degree  of  cloudi- 
ness of  the  sky  by  figures  firom  0  to  10.  **  0  '*  should  be  **  blue  sky," 
and  "  10  "  "  entirely  overcast."  The  introduction  of  generally 
intelligible  symbols  for  the  difierent  classes  of  hydrometeors 
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(except  the  proportion  of  Cloud,  for  which  figures  are  proposed), 
as  for  Bain^  Snow,  Hail^  '^  Graupel/'  Thunderstorms,  Sue.,  was 
desirable.  A  table  of  the  symbols  which  are  used  at  iJie  present 
time  in  various  Easterns  of  observations,  should  be  submitted  to  the 
Congress,  to  make  a  choice  from  them. 

17.  Should  other  Meteorological  Elements  than  those  already 
enumerated,  e.ff.^  Atmospheric  Electricity,  &c.,  be  included 
in  the  scope  of  normal  observations,  and  what  are  the 
best  instruments  for  observing  them  ? 

The  recommendation  of  the  sub-committee  was  to  the  effect 
that  this  question,  which  could  only  have  reference  to  large  obser- 
vatories, should  also  be  entrusted  to  a  committee  for  the  preparation 
of  a  report  for  the  Congress. 

M.  JPbestel  reminded  the  Conference  of  the  importance  of 
Ozone  observations,  and  the  desirability  of  uniformity  in  the  Ozone 
papers  and  scales  employed  for  observations. 

M.  Ebermayeb  recommended  observations  on  the  level  of  the 
water  in  the  soil,  and  on  the  introduction  of  rain-water  into  the 
soil,  by  means  of  the  Lysometer. 

In  consequence  of  the  lateness  of  the  hour,  which  forbad  a 
thorough  discussion  of  Questions  13-17,  the  Conference,  on  M. 
Bruhns'  proposal,  requested  MM.  Ebeemayer,  Schoder  and 
SoHNKE  to  give  a  report  on  the  questions  mentioned  to  the 
Congress  of  1873. 

Finally,  at  the  request  of  the  President,  the  report  of  the  sub- 
committee on  Marine  Meteorology  was  submitted  by  M.  Neu- 

MATER. 


Unifonnity  in 
methods  and 
instruments. 


Report  of  the  Sub-Committee  on  Marine  Meteorology 

TO  the  METEOROLOaiOAL  CONFERENCE  AT  LEIPZIG. 

Meeting  of  the  16th  August^  at  Th.  30m.  a.m. 

Present :  MM.  Birrs  Ballot  (Chairman),  Buchan,  von  Freeden, 
MiJLLER  (Secretary),  Neumatbr,  and  Soott. 

After  reading  the  Resolution  which  had  been  adopted  by  the 
Conference  at  its  meeting  on  the  previous  day,  with  respect  to  the 
nomination  of  the  sub-committee,  the  five  points  proposed  by 
M.  Neumater  were  read  as  a  basis  for  discussion.  The  questions 
were  handled  at  considerable  length,  and  the  discussion  was 
extended  to  minute  details. 

1st.  Thorough  uniformity  in  methods  and  instruments  should 
be  aimed  at,  in  the  same  measure  as  for  observations  on  shore. 
This  will  be  most  satisfactorily  attained  by  the  chiefs  of  the 
central  institutes — the  establishment  of  which  in  all  countries,  in 
which  they  do  not  already  exist,  and  in  which  the  maritime  in- 
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terests  demand  them^  must  be  declared  as  abeolntelj  necessary — 
entering  into  relations  with  each  other  and  agreeing  on  the 
separate  details,  the  construction  of  the  instruments,  the  hours  of 
observation,  the  journal,  &c. 

This  proposal  was  unanimously  adopted  after  a  short  discussion. 

2nd.  Unity  of  measures  and  scales  is  desirable,  and  to  this  end  Umtj  of 
the  introduction  of  millimetres  for  the  barometer  and  the  centi- 
grade scale  for  the  thermometer  should  be  aimed  at.  While, 
however,  the  comparison  of  standard  instruments  of  the  individual 
central  stations  must  be  insisted  on,  the  uniformity  of  scales  is  at 
present  only  declared  as  desirable. 

A  long  discussion  ensued  on  this  question,  the  result  of  which 
was  that  none  of  the  gentiemen  present  undervalued  the  import- 
ance of  a  uniform  measure,  Metre  and  Celsius.  But,  for  use  at  sea, 
they  found  that  the  mahitenance  of  the  English  barometer  scale 
by  certain  nations  might  still  be  justified,  in  consequence  of  the 
difficulty  of  obtaining  uniformity  on  the  point ;  they  must  how- 
ever express  themselves  against  the  use  of  two  distinct  measures. 

M.  Buys  Ballot  expressed  this  opinion  in  this  sense :  that  he 
was  80  convinced  of  the  necessity  of  a  uniform  scale  that  he  him- 
self would  give  up  millimetres,  for  the  English  measures,  on  tiie 
condition  that  uniformity  could  be  obtained  thereby. 

3rd.  The  committee  would  urge  the  importance  of  the  co-  C(M>peratioii 
operation  of  the  Navies,  inasmuch  as  by  their  assistance,  and  by  ^  ^^^ 
the  opportunities  afforded  thereby  of  completeness  in  certain 
observations,  the  determination  of  factors  and  constants  is  ren- 
dered possible,  which  can  be  used  with  advantage  for  the  re- 
duction of  certain  results  derived  from  the  general  system  of 
observations. 

The  sub-committee  unanimously  adopted  this  resolution  also 
after  a  long  discussion. 

4th.  With  reference  to  the  utilization  of  the  results,  the  com-  iHvision  of 
mittee  would  urge  similarly  the  importance  of  uniformity  in  the 
methods  employed.  In  close  relation  therewith  was  the  carrying 
out  of  the  division  of  labour  of  the  central  stations  of  the  indiyidual 
states.  This  principle  must  be  recognised  as  of  the  greatest  import- 
tance  for  the  further  development  of  Marine  Meteorology.  The 
repetition  of  work  over  definite  regions,  with  reference  to  the  area 
to  be  investigated,  must  be  declared  as  indefensible  in  the  interests 
of  this  development. 

Mr.  Scott  remarked  that  the  Meteorological  Office  in  London 
had  determined  hitherto  only  to  permit  the  copying  of  any  scien- 
tific documents  on  the  condition  that  the  applicant  paid  the 
cost 
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On  the  contrary  M.  Buys  Ballot  remarked  that  he,  as  for- 
m&rlj,  would  be  j^repared  in  future  to  adopt  the  consequences  of 
the  proposal  which  was  submitted;  and  all  who  were  present 
finally  agreed  thereto. 

M.  yon  Fbeedek  observed  that  up  to  the  present  time  the 
matter  had  been  arranged  by  mutual  agreement,  and  that  a  pres- 
sure could  hardly  be  exerted. 

Weather  5th.  The  sub-committee  would  recommend  that  the  Conference 

telegraphy.  should,  to  be  in  unison  with  most  authorities  of  science,  express 
itself  to  the  effect  that  the  question  of  the  practicability  and 
utility  of  Weather  and  Storm  Signals  in  Europe  must  still  be  con- 
sidered as  an  open  one  from  many  points  of  view.  They  would 
recognise  the  importance  of  more  thoroughly  sifting  the  material 
which  is  in  exbtence,  and  for  this  purpose  named  a  sub-comimittee 
which  should  consist  of  MM.  Buys  Ballot,  Scott,  and  Neu- 
MATEB,  with  power  to  increase  their  number.  All  authorities  in  this 
bianch  of  science,  among  whom  M.  Mohn  was  especially  named, 
should  be  requested  to  scive  their  opinion,  and  the  results  of  this 
investigation  should  be  drawn  up  in  a  report  which  should  be 
published  at  least  two  months  before  the  meeting  of  the  Congress 
in  Vienna* 

After  some  discussion  with  respect  to  the  great  difficulties 
which  were  connected  with  carrying  out  this  proposal,  the  sub- 
committee passed  unanimously  the  resolution  to  adopt  this  point 
also. 

The  sub-committee  recommended  the  Meteorological  Conference 
to  adopt  all  these  their  conclusions,  and  in  this  case  prayed  it 
to  embody  the  present  Eeport  in  the  general  Protocols  of  the 
Conference. 

Finally,  after  several  questions  and  debates,  the  Conference 
adopted  all  the  proposals  of  the  sub-committee. 

M.  Jelinek,  in  the  name  of  the  issuers  of  the  invitation, 
expressed  to  the  Conference  their  heartiest  thanks  for  the  active 
co-operation  they  had  met  with  at  its  hands,  and  at  4  o'clock  the 
Conference  of  Meteorologists  in  Leipzig  was  declared  closed. 
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Communications  addressed  to  the  Meteorological 

Conference  in  Leipzig.  ^ 

I. 

Gth.  Regierungsrath  H,  W,  Dove  to  Director  C.  Brukns,  Leipzig. 

Berlin,  July  24th,  1872. 
I  BEG  you  to  excuse  my  attendance  in  Leipzig  as  I  must  get  some  mountain 
til  in  August.    As  for  the  questions  to  be  laid  before  the  Conference  with  the 
.hope  of  arriving  at  some  general  agreement,  I  should  wish  that  unanimity  were 
atteined  on  the  following  heads : — 

1.  Division  of  Time. — For  Non-Periodic  Variations  the  hours  6,  2, 10,  seem 
to  me  the  best  arrangement,  with  Five-day  means  for  the  yearly  period, 
beginning  with  January  Ist.  For  the  years  and  months  I  think  it  best  to  hold 
to  the  old  division,  as  a  unanimous  agreement  of  all  obsenrers  to  a  change  is 
hardly  probable ;  of  course  Old  Style  is  inadmissible,  we  must  use  New  Style. 
Uniform  hours  for  the  daily  means  for  all  countries  are  scarcely  to  be  hoped 
for,  as  the  hours  convenient  in  one  countiy  are  not  so  elsewhere.  At  all  events 
it  seems  to  me  necessary  to  state  what  correction  has  been  applied  to  reduce 
the  mean  of  the  hours  of  observation  to  a  true  mean.  It  seems  to  me  very 
desirable  to  give,  in  addition  to  the  means  for  the  individual  stations,  the 
reduction  to  a  normal  station,  as  I  have  always  done  in  the  case  of  my 
stations.  If  no  such  normal  station  exists,  observations  at  similar  hours  are 
the  only  ones  we  can  employ  in  isothermal  inquiries.  Inasmuch  as  the  hours 
which  suit  one  instrument  are  not  necessarilysuitable  for  other  instruments, 
it  appears  to  me  advisable  to  consider  the  Thermometer  as  the  instrument 
which  rules  the  choice  of  hours,  owing  to  the  magnitude  of  the  diurnal  varia- 
tion of  temperature. 

By  time  1  mean  local  time ;  this  certainly  interferes  with  the  investigation  of 
reaUy  simultaneous  phenomena.  To  refer  everything  to  the  time  of  one  place, 
as  was  done  by  Gauss  in  his  inquiries  on  Terrestrial  Magnetism,  seems  to  me 
impracticable  for  Meteorological  investigations,  and  rather  disadvantageous 
than  otherwise* 

2.  I  have  already  proposed,  and  still  think  it  desirable,  to  adopt  the  English 
denominations  for  the  direction  of  the  wind,  E.  for  east  and  W.  for  west,  for  then 
there  is  no  possibility  of  error  for  Germans  and  Frenchmen.  'Ilie  plan  em- 
ployed in  the  Swiss  system  seems  to  me  thoroughly  unpractical,  wliere  we  have, 
m  we  same  book,  different  terms  for  the  stations  where  French  or  German  are 
spoken  respectivdy.  The  employment  of  8  or  16  points  for  the  wind  may  be 
left  to  the  observer  if  the  vane  is  not  graduated  so  as  to  give  degrees.  If  there 
be  degrees,  however,  it  must  be  settled  what  degrees  correspond  to  the  several 
points,  e.g.  N.N.E.  from  to  .  The  degrees  should  be  counted  as  on  a 
clock  face,  and  also  counted  in  the  same  way  in  the  Northern  and  Southern 
Hemispheres,  even  though  the  direction  of  gyration  of  the  wind  is  different. 

I  tmnk  Robinson's  principle  the  best  for  anemometrical  inquiries.  The 
vane  most  possess  an  absolutely  free  exposure.  The  determination  of  the  dis- 
tribution of  Pr^sure,  Temperature,  and  Vapour  in  the  windrose  is  desirable, 
together  with  the  law  of  variations  of  the  instruments,  which  has  only  been 
ascertained  for  a  few  stations,  by  comparing  the  observation  before  the  shift  of 
the  wind  to  a  certain  point  with  that  after  tne  shift* 

3.  7^  Scale, — ^The  introduction  of  the  Centigrade  scale  into  meteorological 
inquiries  does  not  api>ear  advisable  to  me  untu  the  English  and  Americans 
give  up  thdr  Fahrenheit's  scale.    The  division  to  tenths  is  universally  referred 
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to  the  unit,  wbatever  the  decree  is.  In  all  the  older  investigations  Fahrenheit 
and  Reaumur's  scales  are  so  decidedly  predominant  that  I  have  always  preferred 
Reaumur's  scale  for  my  inquiries.  The  attempt  of  Forhes  at  Chiswick  to 
introduce  the  Centigrade  scale  instead  of  Fahrenheit's  failed  completely. 
Fahrenheit's  scale  offers  the  advantage  of  giving  only  positive  quantities 
almost  all  over  the  Temperate  Zone.  Negative  degrees  could  certainly  be 
avoided,  if  a  new  scale  were  introduced,  with  100  added  to  it.  This  addition 
could  be  made  to  the  oldei;  observations.  Tbe  sole  inconvenience  in  the 
Fahrenheit  scale  is  found  in  inquiries  on  the  distribution  of  plants,  as  we 
then  only  use  readings  above  the  freezing  point. 

The  introduction  of  the  Metrical  scale  for  Barometers  meets  with  a  difficulty 
in  the  fact  that  maritime  nations  use  the  English  scale  almost  universally.  In 
this  the  unit  is  the  inch,  not,  as  in  the  Russian  system,  the  half  inch. 

The  remarks  on  the  Barometer  apply  also  to  Rain,  which  I  am  convinced 
should  be  given,  not  in  the  cubic  quantity  of  rain  which  falls,  referred  to  a 
definite  unit  of  area,  but  in  depth.  It  is  absolutely  necessary  to  reduce,  by 
melting  it,  the  amount  collected  in  a  solid  form  to  the  liquid  state.  It  seems 
to  me,nowever,  desirable  to  make  a  distinction  between  snow  and  rain  in  giving 
the  quantity  of  rain. 

4.  For  storm  signals  the  adoption  of  a  common  system  appears  to  me 
absolutely  necessary,  so  that  the  sailor  may  expect  the  same  language  in  all 
parts. 

Whether  only  daily  means  or  the  observations  of  individual  hours  should 
be  published,  must  be  so  entirely  decided  by  the  amount  of  means  at  disposal 
that  no  preneral  arrangements  can  be  made  on  the  subject.  The  sole  require* 
ment  which  must  be  complied  with  is  to  calculate  observations  of  the  several 
hours  to  daily  (five-day^  and  monthly  means,  as  it  is  not  fair  to  have  to  carry 
out  these  calculations  wnen  a  journal  comes  to  be  discussed. 

5:  Moisture  is  to  be  ^ven  relatively  and  absolutely,  i.e.,  as  per-centages  of 
Saturation  and  by  Tension  of  Vapour. 


II. 

Dr.  J.  Estreber,  Director  of  the  Statistical  Dqtariment,  Costa  Bica. 

Berlin,  August  14th,  1872. 

I  see  from  the  newspapers  that,  on  the  occasion  of  the  meeting  of  the 
Naturforscher  Versammlung  in  Leipzig,  between  the  12th  and  18th,  a  con- 
frrence  is  to  be  held,  preliminary  to  the  proposed  International  Congress,  the 
object  of  which  is  the  concentration  of  Meteorology.  ^ 

The  undersigned,  who  is  Director  of  the  Statistical  Department  in  the' 
republic  of  Costa  Rica>  in  Central  America,  is  at  present  resident  in  this 
country,  being  attached  to  an  embassy  from  that  state  to  Germany.  On  this 
accoimt  it  is  not  possible  for  him  to  take  part  in  the  conference  as  he  would 
have  wished.  In  the  progress  of  his  statistical  studies  the  subject  of  meteoro- 
logy is  constantly  and  fully  brought  before  his  notice,  and  he  endeavours  to 
prosecute  inquiries  in  that  science  to  the  utmost  extent  that  the  resources  of 
that  small  and  voung  state  allow  him.  He  therefore  thinks  that  it  may  not  be 
unacceptable  if  he  offers  for  the  future  to  contribute  his  mite  to  the  scientific 
results  of  the  Congress. 

The  Isthmus  of  Costa  Rica,  across  which  an  inter«oceanic  railway  is  in  process 
of  construction,  and  where  the  preliminaries  for  the  construction  of  a  ship  canal 
are  in  progress,  is  a  region  specially  interesting  and  fruitful  for  meteorology,  and 
there  can  be  no  doubt  that  the  results  of  the  Congress  will  tend  to  assist  mj 
modest  efforts,  and  to  direct  them  in  the  right  path. 

In  the  above  sense  I  venture  to  take  paft  in  your  proceedings  by  letter, 
and  in  my  own  name  and  that  of  my  Government  beg  for  the  honour  of  a  reply 
to  inform  me  whether  this  my  promise  of  co-operation  can  be  recognised  or  not. 
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Sr.  Fradesso  da  Silvetra,  Director  of  the  Meteorological  and  Magnetical 
Observatory  of  the  Infante  Don  Luiz,  Litbon,  bth  August  1872. 

HaTing  received  the  inyitation  to  attend  the  Meteorological  Conference  at 
Leipzig,  which  you  have  been  good  enough  to  send  me,  and  being  unable  fo 
.  take  part  in  the  meeting,  I  iiave  the  honour  to  forward  you  my  opinion,  and 
that  of  MM.  de  Brito-Capello  and  Gama  Lobo,  the  heads  of  departments  here, 
with  respect  to  the  questions  which  you  wish  to  see  placed  on  theproffranune  of 
the  International  Congress  to  be  held  at  Vienna  in  the  autunm  of  18/3. 

I  shall  follow  your  questions  in  detail : — 

1.  Doubtless.    The  Centigrade  scale  should  be  used  for  thermometers,  the  Uniibrmi^  of 
Metric  scale  for  the  barometer,  the  velocity  of  the  wind,  &c.     But  if  this  **^^  P-  ^^• 
cannot  be  effected  at  once,  at  least  the  mean  results;  and  the  maxima  and 
mmimftj  should  be  referred  to  those  scales  in  all  publications. 

2.  Adie's  Qoiercurial)  barometer  seems  to  us  the  most  suitable.    We  adopt  it  Barometers,  p.  IS^ 
for  ships,  and  for  the  meteorological  station's  affiliated  to  the  observatory,  and 
only  employ  the  aneroid  to  replace  it  temporarily,  or  for  making  comparisons 
at  tiie  moment  of  reading. 

Stanley's  aneroid  might  perhaps  be  suitable,  but  we  are  not  yet  sufficiently 
acquainted  with  it  to  venture  a  conscientious  opinion  about  it. 

3.  Th^  should  be  exposed  to  the  free  action  of  the  wind  from  every  direo-  Bxposuro  of 
tion,  sheltered  from  the  sun,  rain,  and  radiation,  and  protected  by  double  thennometew, 
louvred  screens.  ^'  | 

4.  We  prefer  Negretti  and  Zambra's  maximum,  and  Rutherford's  (spirit)  Haximom  and 
Tainwnnm-  minimum  ther- 

mometors,  p.  17. 

5.  The  black-bulb  maximum  thermometer,  in  vacuo,  for  solar  radiation,  and  Badiation,  p.  19. 
for  nocturnal  radiation,  the  black-bulb  minimum,  in  vacuo,  placed  in  the  focus 

*^of  a  parabolic  mirror. 

6.  We  cannot  reply  to  this  question  from  our  own  experience.  Sur^!i9?*^'** 

7.  For  a  continuous  series  of  observations  we  prefer  the  psychrometer.     It  Hygrometiy, 
seems  to  us  that  the  hair-hygrometer,  although  improveu^  can  never  give  P>^* 
precise  indications  in  open  air. 

8.  The  winds  should  be  denoted  by  the  16  rhumbs  of  22°  30'  each,  and  the  Direction  of 
same  figures  or  letters  should  be  universally  adopted.  ^'^^  PP-  **»  '^» 

In  observatories  of  the  first  order,  where  the  velocities  are  determined,  Lam- 
bert's formula  mav  be  used  for  obtaining  the  mean  direction,  if  the  product  of  the 
winds*  frequency  by  the  corresponding  velocities  be  substituted  for  the  numbers 
indicating  the  firequency. 

At  stations  of  the  second  order  the  same  formula  may  also  be  emplored, 
if  the  product  of  the  numbers  which  represent  the  frequency  by  those  wnich 
represent  the  coiresponding  mean  forces  be  introduced. 

I  think  the  error  would  be  less  if  two  forces  denoted  by  zero,  and  of  the 
same  direction,  were  counted  as  one  unit,  tiian  if  they  were  neglected  altogether. 

9.  A  numerical  scale,  provided  that  the  same  scale  is  everywhere  adopted.      Scale  of  wind 
At  stations  of  the  second  order  we  employ  8  degrees  of  force,  denoted  by  the  ^^"^  P«  ^' 

figures  0  to  7.    (See  our  Report  for  1871,  p.  70.*) 

10.  The  adoption  of  counting  instruments  would  be  very  convenient.    A  Votodtyofwind, 
simple  and  cheap  anemometer  snould  be  used,  to  register  the  maximum  force  ^'^' 
of  wind  in  a  given  time.  If  this  were  done  in  every  meteorological  institute,  the 
force  of  wind  should  be  noted  at  the  time  of  each  observation  at  stations  of  the 
second  order,  and  it  should  be  represented  by  the  well-known  terms,  "  stmng,'' 
**  moderate,"  &c.,  or  better  still,  by  the  figures  of  a  generally  adopted' table. 

At  the  sfations  of  the  second  order  in  Portugal  we  employ  Robinson^s 
anemometer,  the  scale  being  adapted  for  giving  kilometres. 

11.  At  the  observatory  we  have  the  self-registering  pluviometer,  and  one  of  Bain  gauges 
Babinefs  rain  gauges  at  each  station.    We  also  use  this  rain  gauge  at  the  P'^* 
central  observatory. 

We  prefer  the  hour  of  9  a.m.  for  reading  the  instrument. 

*  Report  for  1872;  p.  70. 
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Septtntion  of 
rain  from  snoTTi 
p.  40. 

"Graupol"from 
hail,  p.  40. 

Thunderstorms, 
p.  41. 


Evaporation, 
p.  41. 


Proportion  of 
cloud,  p.  41. 


Atmo8i)heTic 
eleotiicitj,  p.  42. 


Uniform  times 
of  observation, 
p.  20. 


Inspections  and 
▼ermcations, 
p.  28. 

Calculation  of 
means,  p.  26.; 


Galcnlation  of 
normal  values, 
p.  28. 


Uniformity  of 
publications, 
p.  20. 

Exchange  of 
publicanons, 
p.  81. 

Establishment 
of  central  ofBoes, 
p.  81. 


Weather  tele- 
graphy, p.  32.. 


12.  Doubtless.  It  is  mHy  at  some  of  our  stations  of  the  second  order  that 
we  have  to  count  the  days  or  snow. 

13.  If  possible.  Too  many  details  would  perhaps  be  prqudicial,  especially  at 
stations  of  the  second  order. 

14.  The  number  of  thunderstorms,  and  the  number  of  days,  should  be 
separately  counted. 

Heat-hghtning  is  always  noted  in  the  registers  of  the  observatory. 

15.  Whatever  vaporimeter  is  adopted,  the  same  pattern  must  be  established 
for  all  observatories  and  for  all  their  stations. 

It  seems  to  us  that  it  should  be  in  the  ^pen  air,  exposed  to  rain,  sun,  &c. 
The  description  of  the  form  we  have  adopted  will  be  found  at  p.  60  of  our 
Report  for  18/1. 

16.  In  our  opinion  the  convention  of  tenths  of  clear  sky  should  be  adopted 
for  the  amount  of  cloud.  Thus  10  would  signify  clear  sky,  and  0  overcast. 
In  any  case  a  general  convention  is  waAted. 

It  seems  to  us  that  the  introduction  of  universal  symbols  would  give  great 
facilities.  For  instance,  those  found  in  the  tables  of  Montsouris  Observatory 
might  be  adopted. 

17.  Doubtless,  in  establishments  of  the  first  order.  We  have  tried  the 
continuously  registering  Electrometer.  But  unfortunately  this  instrument  is 
not  sufficiently  perfected  to  merit  complete  confidence. 

It  is  to  be  hoped,  however,  that  an  electrograph  will  give  considerable 
results  to  science.    We  are  inclined  to  believe  it  will. 

18.  This  is  very  desirable,  but  not  easv  at  stations  of  the  second  order, 
where  the  staff  is  badly  paid,  or  is  not  paid  at  all.  The  duties  at  such  stations 
should  be  amalgamated  with  others,  with  schools,  telegraphs,  lighthouses,  &c., 
in  order  to  get  a  good  organization.  Then  certain  rules  coidd  be  laid  down, 
and  their  observance  demanded. 

19.  Certainly,  but  always  in  accordance  with  our  reply  to  the  18th  question. 

20.  We  think  that  observatories  of  the  first  order  should  calculate  the  means 
of  the  following  elements  daily,  viz..  Pressure,  Temperature,  Humidity,  Velocity, 
and  approximate  Mean  Direction  of  the  Wind.  For  these  and  other  elements 
means  for  decades,  months,  seasons,  and  the  year  should  be  calculated,  noting 
the  corresponding  maxima  and  minima. 

Mean  values  and  resumes  might  also  be  calculated  for  five-day  periods. 
For  the  sake  of  uniformity  we  prefer  to  reckon  the  meteorological  year  from 
the  1st  January.    We  actually  do  reckon  it  from  ^e  1st  of  December. 

21.  They  must  be  deduced  from  the  greatest  possible  number  of  observations, 
and  since  disturbances  and  the  accidental  variations  of  the  different  elements 
cannot  be  eliminated,  we  must  determine  the  normal  values  from  all  these 
observations. 

22.  Doubtless ;  but  a  common  plan  must  be  adopted  for  the  publication. 

23.  By  being  transmitted  post  free,  for  the  cost  at  present  does  not  admit  of 
a  general  exchange.  If  free  transport  is  authorised  by  an  international 
convention,  three  deliveries  per  month  might  be  made. 

24.  This  service  ought  to  be  centralized,  first  in  an  observatory  of  the  first 
order  in  each  country,  and  then,  if  practicable,  there  ought  to  be  an  establish- 
ment which  centralizes  the  works  of  different  countries,  to  publish  their  general 
results. 

25.  It  appears  to  us  that  the  exchange  of  meteorological  telegrams  becomes 
indispensable;  but  this  interchange  will  not  produce  the  results  which  might  be 
expected,  until  all  countries  take  suitable  steps  for  preventing  delay  in  the 
tnmsmission  of  bulletins.  , 

We  often  do  not  receive  the  Paris  telegiams  in  time  for  the  calculation  of 
the  probable  weather  for  the  morrow,  which  we  publish  daily  in  the  official 
journal  and  in  many  other  papers. 

In  the  concession  for  the  Hne  from  Lisbon  to  Brazil,  bv  Madeira  and  St. 
Vincent,  the  Government  has  taken  the  requirements  of  meteorology  into 
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conndeniions  and  has  inserted  in  the  concession  our  right  to  two  telegrams  Weatliertde- 
per  day^  gratis,  between  these  two  points  and  Lisbon.  gn^by. 

We  count  upon  similar  conditions  in  every  new  concession.  If,  for  example, 
a  line  is  laid  to  the  Azores,  we  shall  have  fi^ee  meteorological  telegrams.  This 
advantage  will  enable  us  to  render  ffreat  services  to  meteorology,  if  Dr.  Buys 
Ballot's  plan  is  realized,  as  we  thiu  it  will  be,  by  the  estabhshment  of  an 
important  station  on  one  of  the  islands  of  Corvo  or  JPlores. 

26.  Those  who  conceived  the  hapny  idea  of  initiating  the  convocation  of  a  FUauforCon- 
prepsratoiT  meeting  and  the  saoans  who  will  assist  at  the  Vienna  Congress  will  sres*,  p.  84 
no  doubt  be  able  to  obtain  an  International  Convention  to  ensure  the  fulfilment 
of  the  decisions  of  the  Congress.    It  is  necessary  to  do  so,  for  without  that  all 
our  labours  would  end  simply  in  a  manifestation  of  our  desires. 

The  observatoiy  of  the  Infante  Don  Luiz,  for  reasons  which  I  need  not  discuss 
here,  will  probably  have  no  representative  at  the  Congress  of  Vienna. 

If  BO,  and  I  do  not  doubt  it,  I  shaU  hasten  to  profit  by  the  results  of  the 
Conference  at  Leipzig,  to  set  forth  the*  propositions  which  I  consider  indispen- 
sable to  the  success  of  an  enterprise  with  which  so  many  intere^s  are  allied. 

Your  set  of  cjuestions,  the  publication  of  '*  Suggestions  on  a  uniform  System 
of  Meteorological  Observations,''  by  Dr.  Buys  Bsllot,  Director  of  the  Royal 
Meteorological  Institute  of  the  Netherlands,  and  the  works  of  the  Observatoi^ 
of  Paris,  and  several  other  establishments,  for  the  Congress  of  Vienna,  nu^e  it 
our  duty  to  contribute  as  much  as  possible  by  placing  at  the  disposal  of  the 
Congress  all  the  elements  which  it  may  require  and  which  depend  on  the 
special  position  of  the  Observatory  of  Lisbon. 


IV. 

M.  Carl  Fritsch,  late  Vice-director  of  the  K.K.  Central  Anstalt  fur 
Metearologie. 

Salzburg,  July  26th,  1872. 
The  numbers  refer  to  the  questions. 

1.  The  introduction  of  similar  units  of  scale  for  all  meteorological  measure-  Unifonnity  of 
ments  in  all  countries  is  certainly  very  desirable.     Inasmuch,  however,  as  such  scalet,  p.  li. 
a  general  introduction  will  hardly  ever  be  carried  out,  it  is  sufficient,  or  rather,  it 

is  unavoidable,  to  settle  definite  rules  for  the  reduction  of  the  measures  in  use. 

2.  The  most  suitable  construction  of  barometers  for  stations  of  the  second  Barometers,  p.lS. 
order  is,  in  general,  that  which  will  admit  of  as  rapid  and  certain  a  mode  of 
determining  the  height  of  the  column  as  is  possible,  without  paying  attention 

to  extremely  minute  accuracy. 

All  reductions  should  be  confined  to  that  for  the  temperature  of  the  mercury. 
A  syphon  barometer  with  rack  work  and  a  spring  to  move  the  scfde,  as  at  the 
Saxon  stations,  but  without  a  microscope,  is  quite  sufficient.  I  myself  have 
formerly  employed  a  similar  instrument  for  years  to  my  complete  satisfaction. 
At  the  observatory  organized  by  Kreil,  at  Prague,  in  1839,  ^e  observations 
were  at  first  made  with  this  instrument.  The  use  of  aneroids  at  such  stations 
cannot  be  sanctioned. 

3.  The  best  mode  of  exposure  of  thermometers  for  the  determination  of  air  Exposoieof 
temperature  is  in  general  to  place  them  quite  in  the  open  air,  and  at  a  slight  thermometersr 
heignt,  about  two  metres,  above  the  ground.    A  cord  or  wire  should  be  ^•^*' 
stretched  between  two  posts,  erected  at  a  proper  distance  from  each  other,  and 

the  thermometer  should  hang  from  the  centre  of  the  wire. 

It  is  unavoidable,  with  such  an  exposure,  that  the  thermometer  should  be 
exposed  to  rain  and  sunshine.  If,  however,  the  bulb  of  a  thermometer  gra- 
duated on  glass  is  in  the  form  of  a  cvlinder  of  small  diameter,  the  effect,  either 
of  evaporation  of  rain  water,  or  of  insolation,  is  slight,  and,  moreover,  com- 
pensates itself,  at  least  in  some  measure.  At  all  events  the  disturbing 
mfluences,  with  such  an  exposure,  would  be  Jess  than  with  any  other  near  a 
building,  whether  sheltered  bv  a  screen  or  not. 

Such  a  mode  of  exposure  should  be  at  least  introduced  at  all  central  obser- 
vatories, which  are  aJmost  always  in  a  position  to  provide  the  necessary  sites. 
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even  thoagh  it  cannot  be  reoommended  for  genial  adoption  in  respeot  of  tbe 
last-namea  condition.    I  can  cite  Lament  to  conGrm  my  views.* 

4.  Walferdin's  maximum  thermometer,  and  Baudin'i  minimum  thermo- 
meter, seem  to  me  the  best  to  be  recommended  for  general  use  in  determining 
the  absolute  extremes  of  temperature. 

6.  For  the  determination  of  earth  temperatures,  I  prefer  the  arrangement 
which  admits  of  the  use  of  thermometers  of  ordinary  dimensions,  which  can, 
therefore,  be  sunk  into  the  soil  at  pleasure  and  withdrawn  again.  The 
apparatus  used  by  Lament  appears  to  me  quite  suitable. 

The  successive  depths  at  which  the  temperatiue  is  determined  should 
extend  to  the  stratum  of  constant  temperature,  and  may  be  increased  in  a  cer- 
tain proportion  according  as  that  is  approached. 

7.  In  m^  opinion  the  psyohrometer  is  sufficient  for  the  determination  of  the 
hygrometnc  state  of  the  atmosphere,  and  is  certainly  preferable  to  the  hair 
hydrometer. 

1  consider  that  the  keeping  the  wet  bulb  constantlv  wet,  or  rather  the  con- 
Edence  of  the  observer  on  wat  point,  which  is  usually  excessive,  is  the  chief 
source  of  error.  I  therefore  recommend  wetting  the  bulb  before  each  observation, 
as  is  at  all  events  a  matter  of  course  in  winter,  about  a  quarter  or  half  an  hour 
before  each  observation. 

8.  On  this  head  I  refer  to  my  remarks,  on  §  1.  It  might  be  well  to  limit  the 
directions  to  the  eight,  principal  points,  N.,  N.E.,  E.,  S.E.,  &c.  The  deduction 
of  the  mean  direction  of  wind  by  Lambert's  formula  seems  to  me  desirable  in  all 
cases  where  we  have  to  deal  with  summarized  results  and  slight  changes  in 
direction  of  the  wind.  Its  emplovment  in  the  representation  of  the  diumal 
period  of  the  wind's  direction  would  be  of  great  use. 

The  verjr  light  winds  should  also  be  regarded  in  the  distribution  of  the 
directions  in  the  windrose,  as  a  definite  limit  can  hardly  be  given  for  the  force. 

9.  Where  a  simple  estimation  of  the  force  of  the  wind  is  given,  a  scale  with 
few  divisions  is  sufficient,  and  this  is  therefore  all  that  needs  confirmation.  I 
am,  however,  for  the  retention  of  the  scale  of  10,  because  it  has  been  used 
generally  and  for  a  long  time. 

10.  I  hold  the  introduction  of  a  simple  counting  apparatus  for  determining 
the  velocity  of  the  wind  as  very  desirable,  and  I  should  be  still  more  pleased  if 
it  could  entirely  replace  the  arbitrary,  and  therefore  hardly  intercomparable, 
estimation  of  the  force  (Question  9). 

The  distance  in  metres  traversed  by  the  wind  in  a  second  might  be  taken  as 
the  unit  for  velocity. 

11.  The  rain  gauges  used  by  the  Central  Anstalt  in  Vienna  seem  to  me  ouiie 
suitable.  I  should  only  reconnnend  that  the  receiving  vessels  shoula  be 
provided  with  handles  and  that  two  receiving  vessels,  or  still  better,  two 
complete  gauges,  should  be  issued  to  each  station,  which  could  be  interchanged 
on  days  of  ftUl,  or  also  in  the  interval  between  two  measurements,  with  un- 
usualrr  heavy  or  continuous  falls,  which  would  cause  anxiety  lest  the  gauge 
should  not  be  large  enough  to  hold  the  entire  quantity  which  has  fallen.  This 
is  not  an  uncommon  occurrence  wilh  snow,  and  it  also  not  unfrequently  happens 
that  a  part  of  the  fall  remains  in  the  receiving  vessel,  in  the  form  of  snow  or 
hail,  wnile  the  remainder  is  in  the  collecting  vessel,  in  the  form  of  water  which 
arises  from  a  thaw,  or  from  rain  which  fell  at  the  same  time.  On  the  whole,  it 
is  possible  that  no  insignificant  amounts  of  rain  may  be  lost  in  the  course  of 
the  year,  by  manipulation  at  the  time  of  measurement,  if  one  has^only  a  single 
instrument  to  deal  with  and  cannot  put  another  in  its  place.  The  junction  of 
the  collector  with  the  receiver  should  be  quite  water-tight  for  certain  very 
heavy  Mis  (wolkenbritche),  in  order  that  the  water  which  falls,  over  and 
above  the  full  of  the  collector,  may  at  least  remain  in  the  gauge. 

Of  my  two  gauges  exposed  at  the  same  time,  that  with  a  square  aperture 
constantly  gives  greater  quantities  than  that  with  a  cylindrical  aperture.  The 
receiving  area  of  the  former  is,  however,  only  about  quarter  of  that  of  the  latter. 

For  w  time  of  measurement  I  recommend  noon,  as  it  chances  to  come 
at  the  time  of  least  M\,  at  least  in  summer,  and  has  some  relation  to  the  divi- 
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flion  of  time,  as  the  astronomers  begin  the  new  day  at  that  hour«    I  should 
oertainlj  prefer  midnight  if  the  hour  were  not  too  inconvenient. 

12.  I  should  not  distinguish  between  the  days  of  rain  and  snow,  or  if  that  SejMmtionof 
be  done,  should  always  give  the  number  of  days  on  which  a  fall  occurred,  for  "^  <>^'(>>n  snov, 
then  you  have  a  safe  check  in  the  rain  ffauge,  and  because  it  is  in  many  cases  ^'^' 
di£3cult  to  separate  the  days  of  snow  from  those  of  rain.     If,  however,  the 

nature  of  the  fall  is  given,  in  the  way  adopted  at  the  Central  Ans^t  in  Vienna, 
all  requirements  are  met. 

13.  I  consider  the  separation  of  the  falls  of  hail  from  those  of  "graypel*'  SepanfaonQf 
still  more  dijQScult.   "  Graupel "  consists  of  balls  of  snow,  and,  as  such,  is  almost  ''granpel "  ilrom 
always  £>und  as  the  nucleus  of  the  hailstone,  which  ha!s  a  sheU  of  ice.    This  ^^  P*  ^' 
latter  may,  however,  be  infinitely  thin  in  many  cases. 

We  know  also  that  hail  falls  principally  in  sunmier,  "graupel "  in  the  spring 
months.  If  in  addition  we  remember  that,  in  winter,  snow-"^rt>s  "  falls,  the 
smallest  form  of  ''graupel,^'  we  can  no  longer  hesitate  to  consider  all  ^ese 
forms  as  simply  difi^nt  modifications  of  a  definite  form  of  precipitate. 

14. 1  consider  the  enumeration  of  the  thunderstorms,  as  such,  as  impracticable,  ThnnderBtoniu, 
and  I  succeeded  in  carrying  my  point  on  this  subject  at  the  Statistical  Congress  ^'^* 
at  Vienna  in  1859.    It  would  be  nearly  the  same  thing  as  trying  to  count  the 
number  of  gusts  of  wind. 

When  does  one  storm  end  and  another  begin  ?  On  a  day  with  constant  rain 
it  lightens  and  thunders  at  intervals  for  an  hour  together;  how  many  storms 
are  there  ?  A  storm  in  one  place  produces  another  e&ewhere,  and  so  forth ;  one 
of  them  is  therefore  near  to,  and  tne  other  at  a  distance  from,  the  same  station; 
should  both  be  counted?  Should  all  the  storms  be  counted  which  occur  on  a 
hot  summer's  day,  at  a  greater  or  less  distance  from  the  observer,  and  either 
simultaneously  or  successively  in  an  isolated  rain-cloud  ? 

How  different  will  be  the  result  of  counting  at  two  stations  not  far  asunder, 
which  ought  to  agree  with  each  other  approximately  In  their  numbers.  What 
phoiomenon  is  to  be  taken  in  all  cases  as  the  beginning  or  end  of  a  thunderstorm  ? 

On  the  contrary,  how  easy  and  definite  is  the  counting  of  the  days  of  storm. 
It  is  enough  to  have  had  one  observation,  of  either  lightning  or  thunder,  to  put 
down  the  day  as  a  storm  day.  If  more  minuteness  is  required  it  would  be 
better  to  count  the  hours  of  thunderstorm  on  each  day,  or  even  the  electricid 
explosions  themselves. 

1  think  it  just  as  difficult  to  separate  the  days  of  sheet  lightning  from  those 
of  thunderstorms ;  in  the  overwhelming  majori^  of  cases,  though  not  invariably, 
sheet  lightning  is  a  thunderstorm  at  a  distance. 

15.  For  the  measurement  I  recommend  a  vessel  similar  to  .the  rain  gauge  Eyaporation, 
but  shallower,  and  with  this  difference,  that  the  receiver  is  furnished  with  a  P*^i> 
code,  in  order  to  measure  the  residual  Nvater  in  the  measuring  glass  of  the  rain 

gauge.  It  should  not  be  protected  from  sun  and  rain,  but  we  should  provide 
against  the  influence  of  insolation,  in  undue  heating  of  the  immediate  vicinity, 
and  should  take  care  that  the  actual  amount  of  rain,  to  be  subtracted  at  the 
•  time  of  measurement,  should  fall  into  the  vaporimeter.  Schenzl  at  Ofen  and 
IVettner  at  Klagenfiirt  use  a  vaporimeter  of  this  kind. 

16.  The  greatest  trouble,  in  the  estimation  of  the  amount  of  sky  covered,  is  Proportion  of 
given  by  the  cirri,  which  generally  cover  a  great  part  of  the  sky,  and  yet  are  clo»«»P.*i. 
so  thin  that,  when  the  sun  is  behind  them,  only  a  shght  diminution  of  insolation 

is  produced,  and  very  rarely  is  this  quite  intercepted. 

Inasmuch  as  practicidly  they  are  only  estimated  according  to  their  true 
extent  in  the  latter  case,  at  least  when  there  are  no  other  denser  strata  of 
clouds  to  be  noticed,  they  should  only  be  regarded  at  all  whenever  the  last- 
named  phenomena  occurs,  which  is  certainly  very  rarely. 

There  are  similar  difficulties  with  ground  fogs,  which  are  often  so  dense  that, 
when  the  sky  is  otherwise  clear,  the  sun  and  moon  are  obscured.  The  difficulty 
is  still  greater  when  this  fog  is  in  the  act  of  dispersion  and  the  blue  sky  shines 
througn  it.  Cirrus  and  stratus  should  be  therefore  entirely  disre^ded  in 
the  estimation,  but  might  be  noticed,  as  observations  in  the  journal,  instead  of 
the  amount  of  sky  covered. 

It  would  certainly  be  best  of  all  if  photometric  measurements  enabled  us  to 
dispense  with  the  estimation  of  the  proportion  of  sky  covered. 
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I  should  vote  for  the  introduction  of  generally  understood  designations  for 
the  clouds>  hydrometeors,  and  thunderstorms,  if  there  were  any  prospect  of 
their  general  adoption.  If  not,  I  recommend  the  designations  employed  at  the 
Central  Anstalt  in  Vienna,  which  were  adopted  at  my  suggestion. 

Other  extraordinary  phenomena  should  be  excluded  from  these  rules  of 
nomenclature,  and  in  this  respect  freedom  should  be  allowed  to  each  observer. 

17.  I  should  wish  to  apply  the  last  remark  to  this  question  also. 

18.  I  fear  that  the  introduction  of  uniform  periods  of  observation,  if  that 
means  similar  hours  of  observation,  would  meet  with  great  difficulties,  and 
would  brinff  about  the  result  of  a  diminution  of  the  number  of  observers. 

Inasmuch  as  the  methods  appear  sufficient  to  reduce  the  observations,  at 
least  in  the  mean  values,  to  similar  times,  it  hardly  appears  necessaiy  to  aim  at 
such  uniformity. 

The  question  is  different  if  individual  dates'  of  observation  are  to  be  com- 

Sared.     In  such  cases  similar  terms  of  observation  would  be  certainly  very 
esirable.     However,  among  a  great  number  of  stations,  we  can  idways  find 
groups  with  similar  hours. 

19.  The  verification  of  instruments  and  the  inspection  of  stations  should  be 
considered  as  pertaining  to  the  internal  management  of  the  respective  central 
observatories. 

20.  The  mean  values  of  the  several  meteorological  elements  should  alwaya 
be  reduced  to  24  hourly  or  true  means.  In  the  publications,  however,  the 
method  must  be  explained  in  detail,  in  order  to  afPord  subsequent  investigators 
the  necessary  opportunities  for  improvements,  as  feur  as  the  prospects  of  per- 
fecting the  metnods  of  reduction  will  allow. 

The  monthly  and  yearly  periods  can  hardly  now  be  given  up.  It  is  another 
question,  whether  or  not  daily  means  are  preferable  to  five-day  means. 

If  no  means  are  deduced  for  the  separate  seasons,  the  year  should  begin 
with  January  Ist,  if  the  contrary  be  the  case,  with  December  1st. 

21.  All  that  has  just  been  said  is  of  even  greater  weight  as  regards  the 
normal  values,  which  should  be  calculated  every  five,  or  better  every  ten,  years> 
or  may  be  improved  in  certain  respects. 

22.  The  publication  of  the  meteorological  observations  of  a  limited  number 
of  stations  in  each  countiy  on  a  uniform  plan,  and  within  a  comparatively 
short  time,  I  think  possible,  but  not  desirable,  apart  firom  special  objects. 

23.  The  exchange  of  meteorological  publications  of  difPerent  institutions  and 
difPerent  countries  will  be  conducted  most  simply  and  safely,  if  not  always  most 
cheaply,  by  the  post. 

24.  It  is  desirable  that  one,  and  even  several,  central  stations  should  be 
established  in  each  country  for  the  management,  collection,  and  publication 
of  meteorological  observations ;  but  above  all  things  care  must  be  taken  to 
have  men  fit  to  take  charge  of  such  establishments. 

25.  A  more  extensive  development  and  more  settled  organization  for  the 
exchange  of  weather  telegrams  seems  undesirable,  judging  from  the  results 
already  attained,  at  least  in  the  countries  at  a  distance  from  the  sea. 

26.  The  directors  of  aU  the  central  institutes  should  be  requested  to  carry  out 
the  resolutions  and  the  ideas  of  a  Meteorological  Congress. 


Dr.  H.  Hildebrandsson,  Professor  at  Upsala, 

Upsala,  August  1872. 

As  I  am  unfortunatdy  prevented  fW>m  attending  the  Meteorological  Congress 
at  Leipzig,  I  cannot  but  comply  with  the  wishes  of  the  gentlemen  who  have 
issued  the  invitation,  and  therefore  indicate  briefly  a  few  questions  which  I 
consider  worth  the  attention  of  the  International  Congress. 

Modem  meteorology  may  be  divided  into  four  great  branches.  1.  The 
Meteorology  of  the  Sea.  2.  Climatology,  including,  the  theory  of  the  instru- 
ments and  the  study  of  the  regular  Periodic  Variations.    3.  The  Non-Periodie 
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Vazia;tion8,  or  the  general  disinrbanoes  of  the  atmo6phere>  with  their  practical 
oonsequenoes;  Stonn  Warnings  and  Weather  Prophecies.    4.  The  non-instru- 
mental observations^  yiz.»  those  of  phenological  phenomena,  of  thunderstorms, 
of  ice,  of  frosts,  &c. 
The  first  branch  does  not  appear,  from  the  invitation,  to  be  brought  into 

Special  notice.  The  brilliant  results  to  which  the  uniform  system  intro- 
uced  at  the  Brussels  International  Congress  has  led,  appear  to  be  a  strong 
inducement  to  introduce  a  uniform  system  in  other  inquiries  relating  to 
meteorology. 

On  the  other  hand,  most  of  the  questions  which  have  been  proposed  belong 
to  the  second  branch,  and  the  greater  ]>art  of  Dr.  Bu^s  Ballot  s  '*  Suggestions 
on  a  Uniform  System  of  Meteorological  Observations"  treats  of  matters 
connected  therewith*  On  this  point  I  would  only  add  one  remark.  It  would 
doubtless  be  best  if  the  same  units  of  scale  and  the  same  instruments  were  used 
in  all  meteorological  measurements ;  probably,  however,  such  an  arrangement 
would  be  frau{|[ht  with  great  difficulties.  Even  if  we  might  hope  that  national 
vanity,  as  a  thing  unworthy  of  men  of  science,  would  not  come  into  considera- 
tion, yet  amon^  other  matters  it  is  a  money  question  of  no  small  importance  to 
change  all  the  instruments  for  others. 

If,  however,  we  suppose  that  such  a  uniformity  in  measures  and  instruments 
could  be  attained,  an  exact  comparison  of  the  observations  of  different  countries 
would  be  vezy  difficult,  partly  owing  to  the  dissimilarity  in  the  standard 
instruments,  partly  owing  to  the  local  conditions  and  situation  of  the  stations. 
I  would  therefore  propose  the  following  proposition  for  the  consideration  of 
meteorologists  :^ 

Would  it  not  be  of  importance  to  nominate  an  international  commission,  with 
instructions  to  compare  the  normal  instruments  at  the  central  establishments  an4 
the  most  important  observatories  in  the  various  countries,  and  to  determine  definite 
rules  for  the  reduction  of  the  measures,  scales,  and  nomenclature  adopted  in 
various  countries  ? 

The  third  branch  of  meteorology,  or  the  study  of  the  General  Movements  of 
the  Atmosphere  by  means  of  simultaneous  observations  over  as  large  a  part  of 
the  earth  as  is  possible,  is  without  doubt  that  which  presents  the  most  im- 
portant subjects  for  consideration  to  a  congress  of  meteorologists.  It  is  only 
by  the  combination  of  the  efforts  of  all  that  the  most  important  results  can 
be  attained. 

Much  has  already  been  done  in  Paris.  M.  Mari^-Davy  has  himself  lately 
insisted  on  the  necessity  of  further  perfecting  of  the  synoptical  charts.  In 
America  s^optical  charts  are  published  three  times  a  day,  under  the  direction 
of  Brigadier-General  Myer.  if  the  same  were  done  for  Europe  and  the  entire 
Russian  empire,  in  Paris  and  St,  Petersburg,  a  great  step  would  have  been  made 
towards  the  solution  of  the  most  important  theoretical  and  practical  problems  of 
our  science,  and  he  Verrier's  great  plan  would  have  been  carried  out. 

But  the  synoptical  charts  alone  are  certainly  insufficient;  they  must  be 
accompanied  by  observations  of  all  the  instruments.  In  this  respect  Question 
22  of  the  invitation  seems  to  us  of  the  greatest  importance.  Buys  BeJlot  has 
proved,  by  the  admirable  representations  in  his  Jaarboek,  that  it  is  "  useful  and 
possible  to  publish  the  meteorological  observations  of  a  limited  number  of 
stations  in  each  country  iu  a  uniform  style  and  within  a  comparatively  short 
time."  An  enlargement  of  this  admirable  publication  appears  to  us  the  easiest 
9oluiion  of  this  problem. 

For  the  study  of  storms,  however,  the  records  of  self-registering  instruments 
are  of  special  importance.  They  afford  us  the  means  of  recognizing  the 
individual  details  of  a  disturbance  of  which  the  synoptic  chart  gives  the 
general  view.  I  have  lately  endeavoured  to  investigate  this  question  in  a  small 
paper,  "  Etudes  sur  quelques  TempStes,"  Gottenburg,  1872.  The  magnificent 
puolications  in  the  Ix>ndon  Quarterlv  Weather  Report  are  of  prime  importance 
m  this  respect,  but  unfortunately  tney  only  embrace  British  stations.  If  we 
had  such  graphical  representations  from  the  continent  also,  there  is  no  doubt 
that  we  coula  study  the  changes  in  the  atmosphere  more  thoroughlv  than  by 
means  of  the  synoptic  charts  alone.  I  ask,  therefore.  Is  it  desirable  and  possible, 
M  addition  to  the  aaily  synoptic  charts,  to  obtain  also  a  graphical  representation 
of  the  course  of  all  the  registering  instruments  at  10  or  1^  stations  in  Europe 
daily,  and  in  a  short  time  after  the  observations  ? 
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Let  us  now  proceed  to  the  fourth  branch.  The  invitation  has  not  included 
any  question  bearing  on  it.  Such  investigations  are,  however,  carried  out  in 
many  countries,  and  results  of  the  greatest  importance  are  being  attained. 
These  studies  are  carried  on  at  a  comparatively  trivial  cost,  and  they  have  the 
invaluable  advantage  of  spreading  in  wider  circles  the  interest  for  inquiries 
bearing  on  natural  science.  In  many  countries,  especiaUy  in  Austria  and  Belgium, 
phenological  observations,  of  the  highest  scientific  and  practicAl  value,  have  been 
instituted  for  a  long  period.  In  France  and  Norway  the  observations  of 
thunderstorms  have  led  to  unexpected  results.  In  Sweden  also  about  300 
observers  are  engaged  in  recording  the  Ice  conditions.  Thunderstorms,  and 
injurious  Frosts.  At  our  suggestion  the  Agricultural  Association  has  named 
the  obsiervers  in  each  province,  and  these  are  now  in  immediate  relations  with 
this  observatory.  The  results  of  the  Ice  observations  in  the  winter  of  1870-71 
are  already  published,  and  the  Thunderstorm  observations  of  the  previous 
summer  are  now  in  process  of  discussion.  How  much  greater  and  more  com- 
prehensive would  the  results  be  if  such  inquiries  could  be  carried  out  in  common 
over  whole  quarters  of  the  globe.  I  venture,  therefore,  to  propose  the  following 
questions  to  the  Congress : 

h  it  of  importance  to  organize  in  all  civilised  countries  stations  of  the  third' 
order,  without  instruments  ? 

If  so,  what  observations  should  be  made  at  these  stations  F 

Is  it  desirable  that  different  classes  of  these  observations  should  be  discussed 
and  published  at  different  central  stations  ? 


VI. 

Capt,  Hoffmeyer,  Director  of  the  Meteorological  Institute,  Copenhagen,  to 
Director  C.  Bruhns,  in  Leipzig. 

Copenhagen,  August  9th,  1872. 

I  have  to  thank  you  for  the  kind  invitation  to  the  preliminary  Meteoro* 
logical  Conference  in  Leipzig  which  I  have  received.  I  am  unfortunately 
olniged  to  teU  you  that  it  will  not  be  possible  for  me  to  leave  Copenhagen. 

The  numerous  arrangements  which  have  to  be  made  in  connexion  with  tbe 
organization  of  the  meteorological  system  in  this  country,  and  especially  the 
testing  of  the  different  instruments  which  is  now  in  progress,  will  not  allow  me 
to  quit  my  post. 

At  the  end  of  your  invitation  you  have  requested  me  to  send  in  communica- 
tions in  writing,  and  so  I  allow  myself  to  append  notes  on  some  of  the  questions 
proposed  by  you : — 
TTmfinrmity  of  1.  We  use  only  millimetres  and  Celsius. 

Barom5er8,p.i8.      2.  For  stations  of  the  second  order  we  have  arranged  to  employ  KapeUer's 

station  barometers,  and  aneroids  are  not  used. 
SSn^etera.         ^'  '^^  thermometers  are  set  up  in  a  wooden  louvred  screen  facing  north. 

P- 1^  4.  We  hope  to  get  maximum  and  minimum  thermometers  from  Geissler,  in 

Maximum  and      n^Jin 

minimum  ther-     ^e'*l°« 

mometen,  p.  17.       g   ^vVe  intend  to  try  experhnents  with  Regnault's  new  air  thermometer  (silver 

K!^**"-    cpilWtube.). 

Hygrometry,  7.  Although  observations  with  wet  and  dry  bulb  thermometers  are  much 

^*  ^  influenced  by  local  and  other  droumstances,  we  know  of  no  better  arrangements 

for  stations  of  the  second  order, 
^jctionctf  8.  In  my  opinion  very  light  winds  had  best  be  disregarded,  because  the 

'vrma,  pp.  tk,  87.    Q^ggpygp  is  often  led  astray  by  the  vane  in  such  cases. 

I  do  not  think  Lambert's  formula  satisfactory  on  the  whole ;  at  least  the 

force  must  be  taken  into  consideration  therewith. 
Scale  of  rad  9.  The  scale  0-6  is  the  easiest  for  an  observer  to  understand,  but  it  must  be 

force,  p.  88.  understood  that  the  force  6  vbrtually  never  occurs  with  us. 

Wind  velocity,  10.  We  are  thinking  of  introducing  a  simple  apparatus  for  the  measurement 

P*  ^*-  of  wind  force  at  stations  of  the  second  order,  mainly  consisting  of  a  disc  which 
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turns  aboQt  a  horizonial  axis.    By  this  means  the  indkadioDs  of  the  several 
stations  are  at  least  intercomjuurable. 

But  what  velocity  will  conespond  to  foroe  6  of  the  above  scale  ? 

11.  An  onginal,  very  simple^  and  durable  rain  gauge  has  been  constructed  BaingMigefl, 
here  bj  fir.  Decent  Fiord  after  a  series  of  accurate  experiments  lasting  many  P*^^* 
years.    With  its  stand  it  costs  only  9^. 

What  is,  however,  the  best  form  of  snow  gauge  ? 

15.  At  the  instance  of  the  sub-director  of  our  institute,  Hr.  P.  La  Cour,  Evi^wntioii, 
zatiotial  ezpetiments  on  evaporation  are  being  carried  on.    At  present  I  shall  P*  ^* 
cKDly  aiUude  to  the  importance  of  recording  the  temperature  of  the  vaporimeter. 

16.  Universally  intelligible  symbols  appear  to  me  veiy  desirable.  Proportion  of 

17.  The  observation  of  the  motion  of  cirrus  clouds  is  certainly  of  extra-  ^^^^  obierva- 
ordinary  importance,  tioxu;  p.  48. 

20.  The  division  of  the  year  (Dec-Dee.)  into  12  periods  of  SO  or  31  c^ioulation  of 
days,  and  of  these  periods  into  five-day  intervals,  of  wmoh  some  contain  six  m««Ui  P*  V- 
days,  which  Buys  Ballot  adopts  in  his  Jaarboek,  seems  to  me  exact  enough  and 
suitable. 

22.  This  is  certainly  of  great  importance,  because  it  makes  it  possible  to  Uniformity  (A 
discuss  recent  meteorological  occurrences,  and  also  the  general  character  of  the  publioattonB, 
weather  in  adjacent  countries,  and,thereby  increases  the  mterest  of  thepubHc,  as  ^'  ^* 
well  as  adding  zest  ip  the  labours  of  the  scientific  mxa. 

The  montmy  observations  of  our  stations  will  be  published  if  possible  on  the 
15th  of  the  foUowing  month. 

25,  The  weather  telegrams  will  soon  be  as  necessary  for  sailors  and  fanners  Weather  tde- 
as  Exchange  telegrams  are  now  for  'commercial  men.    A  better  distribution  of  srapby,  p.  88. 
the  stations,  a  firmer  international  omnisation,  and  above  all  things  a  more 
certain  and  rapid  transmission  of  the  despatches  by  wire,  would  be  very 
desirable. 

In  an  international  organisation  the  difference  of  local  time  must  be  eon- 
vdeced  (as  is  already  the  case  in  North  America). 

1  add  further : — 

1.  On  our  thermometers  95^  is  enffraved  instead  of— 5^  9€P  instead  of— lO'', 
&c»,  in  order  that  the  observer  may  always  read  from  below.  Many  eirois  are 
certainly  avoided  hereby. 

2»  Stations  of  the  third  order  appear  to  me  very  necessary.  The  choice  of 
stations  of  the  second  order  is  often  determined  by  circumstances  other  than 
those  which  are  purely  meteorological  (such  as  the  proidmity  of  a  telegraph 
station,  the  exist^ce  of  a  skilled  half-volunteer  observer,  &c.)  Hereby  it  is 
not  unusual  to  find  the  wind  conditions  somewhat  disturbed,  at  times  also 
the  temperature  and  rainfedL  Stations  of  the  third  order  (without  barometer 
or  psyohrometer]  can  be  established  much  more  easily  at  stations  where  the 
meteorological  conditions  are  less  local. 


VII. 

En^tneer  Lauterburg,  formerly  Chief  of  the  Central  Hydrometrical  Bureau  of 

Switzerland, 

Berne,  August  8th,  1872. 

You  have  honoured  the  undersigned  with  a  circular  invitation  to  the 
European  Meteorological  Conference  in  Leipzig,  and  have  thereby  laid  on  him 
the  obligation  of  returning  you  his  sincere  thanks  for  your  kind  attention. 

In  thanking  you  I  must  first  of  all  express  my  great  satisfaction  that  an 
attempt  is  at  last  to  be  made  to  carry  out  a  uniform  and  systematic  procedure 
in  the  organization  of  meteorological  observations,  although  I  myself  have 
never  personally  engaged  in  meteorology,  because  I  was  only  in  the  position  of 
turning  to  account  the  results  of  meteorological  observations  m  various 
branches  of  science  and  art,  of  theoretical  and  practical  importance  (such  as 
drainage  and  hydraulic  engineering). 
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As  the  undenigned  oonld  not  hope  to  contribute  mAterial  direct  aseiat- 
ance  to  the  Conference  hj  hia  attendance  at  it,  it  will  afford  him  the 
peater  pleasure  to  be  able  to  assist  it  indirectly  to  the  extent  of  his  power, 
inasmucn  as  he  will  urge  on  the  Government  all  the  suggestions  which  may 
be  addressed  by  the  Conf(Brence  to  his  countrymen^  in  his  capacity  of  member 
of  the  Swiss  Naturforschende  Gesellschaft,  at  its  meeting  at  FMburg, 
August  19-21,  as  well  as  in  virtue  of  his  former  presidency  of  the  Central 
Hydronietrical  Bureau.  Although  in  consequence  of  a  great  increase  of  work 
he  has  bad  to  hand  over  to  the  Swiss  Inspector  of  Works,  with  a  large  collection 
of  charts  and  views,  the  hydrometrical  functions  which  he  had  called  into 
existence  and  organised  in  Switzerland  seven  years  ago,  his  influence  with  the 
Federal  Officials  in  rt^gard  of  this  branch  of  investigation,  immediately  depen- 
dent on  meteorology,  is  bv  no  means  at  an  end. 

In  order  to  give  the  Conference  in  a  few  words  some  idea  of  the  mode  of 
application  of  one  of  the  chief  results  of  meteorological  observations,  viz.,  the 
rainfall,  I  enclose  a  copy  of  a  River  formula  ("  Stromverbal ")  for  one  of  the 
small  rapid  mountain  streams.  The  data  which  have  been  taken  from  the 
meteorological  observations  refer  to  articles  7>  B,  and  9. 

In  the  same  way  the  underBi|ped  has  calculated  the  mean  minimum  and 
mairimnm  volumes  of  all  the  Swiss  rivers  of  the  first,  second,  and  third  rank, 
and  published  them  in  comparison  with  the  immediate  results  of  current 
measurement  in  a  small  pamphlet  sent  herewith.  The  method  in  which  the 
main  factors  of  the  rainfall  have  been  deduced  in  it  shall,  if  possible,  be 
explained  in  a  subsequent  pamphlet. 


VIII. 

Dr,  H.  Mohn,  Director  of  the  Royal  Meteorological  Inttitute  of  Norway  at 

ChristianHi, 

Bergen,  August  1st,  1872. 

When  I  received  the  circular  with  the  invitation  to  the  Meteorological  Con- 
fbrence  of  this  year  in  Leipzig,  I  had  already  arranged  my  tour  of  inspection 
of  thc(^ meteorological  stations  for  the  year,'  and  I  could  not  think  of  going  to 
Leipzig,  however  much  I  should  have  wished  to  do  so. 

Now  that  I  am  on  my  tour  I  have  not  leisure  enough  to  devote  such  a 
thorough  consideration  to  the  Meteorological  Conference  as  I  should  otherwise 
have  given  to  it.  However  to  show  my  interest  for  this  question,  which  is  of 
such  um'versal  importance,  I  allow  myself  to  express  in  a  few  words  my  views 
on  several  of  the  questions  proposed  in  the  circular. 

SSSfcp^u.**'  ^'  Metrical  scale  and  Celsras  degrees  everywhere ;  no  reduction. 

BftrameteT8,p.i8.      2.  Aneroid  barometers  are  not  to  be  used  for  fixed  stations. 
Exposmj^  3.  Something  like  that   introduced  in  Scotland.     In  this   countir  the 

theraiometen,      thermometers  at  the  telegraph  stations  must  be  set  up  outside  the  winoow  of 
the  office,  else  the  telegraph  staff  could  take  no  observations. 

Hygrometry,  J,  For  the  observer  the  psychrometer  is  the  most  convenient.    In  severe  cold 

^'  ^  the  hair  hygrometer  must  he  used  with  it.    The  convenience  of  the  observers  is 

an  important  point  to  be  considered,  in  order  to  obtain  trustworthy  observations. 
We  could  obtain  no  results  with  complicated  hygrometers.  The  psjrchrometer 
is  certainly  untrustworthy  in  cold  (below  — 20oC)  and  in  strong  winds.  We 
shall  obtam  from  Russia  information  as  to  the  value  of  the  hair  hygrometer 
in  such  cases. 

^!S^^  9ff        3-  By  the  English  initials,  no  numbers.    Lambert's  formula  should  not  be 
wind.pp.M.S7.    ^^^    iThe  force  0  should  not  be  included. 

Scale  of  wind  9.  Numbers  0-6,  the  half  of  the  Beaufort  scale.    A  small  anemometer, 

topoe.  p.  88.  something  like  a  pkte  moving  round  a  horizonM  axis,  would  render  good 

service  for  measuring  the  force,  and  ensuring  uniformity  in  measurement. 
Telocity  of  wind,      10.  Good  in  open  localities.    Kilometres  per  hour. 

Bain  ftaiures.  ^^'  ^®*  l^eavy,  for  the  observers  will  not  bring  heavy  masses  of  snow  into 

p.  89.  ^^^        the  houses.    It  would  be  best  to  make  the  measurement  after  each  fall,  and  in 

the  mornings.    At  our  Arctic  stations  the  measurement  of  snow  is  often  quite 
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impoaaible  and  iUnflorr.  The  snow  flakes  do  not  ftdl  into  the  zain  gKOf^e,  or 
elae  the  snow  which  nas  ahreadj  fallen  is  drifted  by  the  wind^  and  mixed 
with  that  which  is  falling  subsequently. 

12.  I  have  separated  them.  iJSiSam'mm, 

14.  I  have  tried  both  methods.    Perhaps  it  is  enough  to  count  the  days.  SiiundentoniLB. 
Sheet  lightning  separately.  p.  41. 

16.  No  experience.  Biw>»tion, 

16.  Blue  sky  =:  0,  overcast  =10.    Symbols  would  be  very  convenient.         Piropordonof 

17.  The  so-called  atmospheric  electricity  belongs  as  yet  to  Physics.  Bxtm  obMrva- 

18.  The  time  of  observation  must  be  arranged  according  to  the  convenience  u^rai^Smes 
of  the  observers.  of  obflerration, 

19.  With  difficulty.  C*«<».«d 

20.  21.  The  length  of  the  intervals  depends  on  the  working  power  of  the  ^^agcatkma, 
institute  charged  with  the  reduction.     Monthly  means  should  be  set  in  the  ^aimilAM    of 
first  place  as  regards  importance^  and  should  aJways  be  given.    The  method  i^^p^SiS^ 
of  caiciUation  depends  on  so  many  circumstances  that  it  can  hardly  be  discussed 

unless  verbally. 

22.  According  to  my  experience,  yes,  iJi^ftiniaty  of 

23.  Printed  observations  which  are  not  collected  by  telegraph,  by  book  post  Ezoium^cxf 
eveiy  month.  publication,  p^Sl. 

24.  Yes.    They  exist  in  almost  all  countries  of  Europe.  SS£a^^^  ^ 

25.  Yes.    Espedally  for  storm  warnings.  P-8i. 

Weather  tele- 
I  shall  be  extremely  interested,  on  my  retom  to  Christiania,  which  will  be  sraphy,  p.  88. 

about  September,  to  learn  the  conclusions  at  which  the  Meteorological  Con- 
ference at  Leipzig  has  arrived,  and  I  venture  to  tender  to  the  Conference  my 
heartiest  wishes  for  the  completion  of  its  arduous  tasks,  and  to  present  my 
best  compliments  to  my  honoured  colleagues  who  attend  it. 


IX. 

Letter  from  SaniiStihrath  Dr.  A.  Muhry  at  Oottingen, 

July  1872. 
I  recommend  to  the  Meteorological  Conference  five  meteorological  questions 
which  seem  to  merit  general  consideration. 

1.  The  general  storms  of  Europe,  which  usually  occur  five  or  six  times  a 
year,  espeoally  in  winter,  and  travel  irpm  the  westward,  i,e,  in  the  Antipolar 
Current,  seem,  in  respect  of  their  character,  extent,  and  direction,  to  be  only 
capable  of  becoming  generally  known  by  means  of  systematic  observations 
carried  out  on  a  uniform  system  for  at  least  some  years. 

2.  The  temperature  of  the  soU  has  been  sufficiently  ascertained  only  in  the 
middle  latitudes ;  but  in  order  to  establish  the  theory,  comparable  observations 
are  wanted  in  the  Torrid  and  the  Frigid  Zones.  A  few  years'  observations, 
conducted  on  a  uniform  system,  are  required. 

3.  The  temperature  of  lakes  in  depth  is  scarcely  known,  except  in  the 
neoghbourhooa  of  the  Alps,  and  here  too,  hardly  in  winter ;  besides,  it  has  been 
detennined  in  a  few  of  the  Arctic  lakes. 

It  would  be  desirable,  for  the  theory,  to  determine  the  temperature,  in 
depth,  of  a  lake  near  the  Equator,  where  it  probably  would  hardly  difiier  from 
the  sorface  temperature. 

Moreover  there  is  a  want  of  investigation  of  the  temperature  of  salt  lakes, 
with  at  least  3'd  per  cent,  of  saline  contents,  in  order  to  be  able  to  decide  by 
experiment  if  their  behaviour  is  the  same  as  that  of  firesh-water  lakes,  and  to 
mike  use  of  the  results  for  the  theory  of  the  conditions  of  temperature  of  the 
ocean. 

4.  The  modem,  if  we  may  so  term  it,  the  intuitive  meteorology,  must  wish, 
that  in  the  arrangement  of  the  reports  of  the  observations  whidi  have  been 
made,  care  were  tiJ^en  by  means  of  combination  (comparison)  of  the  separate 
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elements  to  fkdlitate  the  attainment  of  a  general  compnhensiye  view  of  the 
meteorolofjrical  conditions  as  a  whole,  so  as  to  be  able  over  the  whole  extent 
of  Europe  to  recognize  and  trace  out  the  simultaneous  positions  of  the  Trade 
Winds,  and  the  changes  which  thej  undergo. 

.  5,  The  choice  of  localities  on  the  earth^s  surface  suited  for  the  astronomers 
to  observe  the  transit  of  Venus  in  1874  would  be  worth  consideration  from  a 
meteorological  point  of  view^  in  order  to  ensore  the  result,  by  avoiding  a  climatic 
doud  covering. 


X. 

Letter  from  JIf.  CecUio  Pnfaeon,  Director  of  the  Marine  Observatory  at 
San  Fernando,  to  Director  Brukns, 

San  Fernando,  August  7th,  1872. 

Contraiy  to'my  wishes,  it  is  impossible  for  me  to  attend  the  Meteorological 
Conference  in  Leipzig,  but  I  hope  to  be  able  to  travd  to  Vienna  next  year, 
and  I  shall  be  very  glad  to  take  part  in  the  Congress  there. 

Meanwhile  I  am  ready  to  adopt  all  thQ  oonclosidns  of  the  Leipzig  Conlbrence, 
inasmuch  as  it  is  only  by  unanimity  and  unif(»rmity  in  all  our  investigations 
that  any  progress  can  be  made  id  meteorology. 


XL 

Letter  from  Prof  Bagona,  Director  of  the  Royal  Observatory  at  Modena,  to 
Director  Jelinek, 

Modena,  October  7th,  1872.* 

At  the  meeting  of  August  14tl^  T  gteeJ^d  iha.  first  International  Meteoro- 
logical Conference,  and  recommended  to  the  Congress  two  points  for  considera- 
tion for  the  advancement  of  the  science. 

The  first  bears  on  the  influence  whidi  the  Congress  should  exert  on  such 
European  powers  as  have  not  yet  established  a  central  physical  observatory  or 
a  meteorological  institute,  in  order  that  the  deficiency  which  exists  might  be 
supplied  according  to  a  plan  suited  to  the  conditions  of  the  locality,  and  which 
should  be  proposed  by  a  conmiission  appointed  for  the  purpose. 

The  second  matter  concerns  the  publication  of  a  compendious  Handbook 
and  Text  book  of  Meteorology,  a  real  encyclo^aBdia  of  meteorological  science. 

As  this  work  should  represent  the  latest  position  of  meteorology,  down  to  the 
most  spedal  details,  on  the  basis  of  the  discussion  and  calculation  of  the 
most  important  observations  carried  on  over  the  whole  surface  of  the  globe,  so 
that  it  should  serve  as  a  point  of  departure^  for'^future  inquiries,  and  as  a 
scientific  basis  for  future  labours,  it  is  self-evident  that  a  treatise  so  copious 
would  exceed  the  powers  of  a  single  author.  The  duty  of  sketching  out  the 
general  plan  and  the  division  of  the  work  should  be  entrusted  to  a  special 
commission,  and  then  the  most  eminent  meteorologists  of  the  old  ana  new 
world  should  be  invited  to  take  part  in  the  editing  of  the  respective  sub- 
divisions. 

Barometers, p.  18.  2.  With  reference  to  aneroid  barometers,  my  opinion,  based  on  a  long  series 
of  observations,  the  results  of  which  I  publisned  in  Seochi's  "  BuUettino 
Meteorologico,"  is  to  the  efPect  that  this  instrument  can  only  replace  the 
mercurial  barometer,  and  serve  for  the  determination  of  barome&ical  maxima 
and  minima,  .when  it  remains  constantly  at  the  same  observatory,  and  when  the 
corrections  depending  on  the  temperature  and  the  condition  of  the  aneroid 

*  Professor  Boffona,  who  took  part  in  the  pieUminary  eonferenoe  at  Leipzig,  has  by  letter 
eipressed  his  wish  that  his  remarKs  should  be  expressed  at  somewhat  neater  length*  and  more- 
orer  he  has  treated  some  of  the  questions  of  the  programme  more  fully.  It  did  not  appear 
possible  to  introduce  his  letter  into  the  report,  without  making  an  exception  to  the  uniform 
treatment  to  which  the  views  of  the  reepeotiTo  speakers  were  necessarily  salijected,  and  so  too 
wishes  of  Professor  Bagona  are  met  by  introducing  his  letter  in  this  place. 
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hare  l)een  accurately  determined.  The  corrections  of  the  aneroid  are  liable  to 
change  if  it  be  moved  from  place  to  pkoe,  so  that  at  each  new  locality  a  fresh 
accurate  comparison  and  determination  is  required ;  so  that  in  its  present  form 
the  aneroid  cannot  be  recommended  as  a  substitute  for  the  mercurial  barometer 
Bot  e?an  tat  metooiologieal  stations  of  the  second  order. 

3.  In  respect  of  the  exposure  of  thermometers,  I  draw  a  distinction  between  Ezpoiureof 
that  in  an  open  place  exposed  to  the  sun  (as  in  a  garden  or  on  an  open  terrace),  thermometoi^ 
and  the  exnosure  usual  in  Italy  in  a  sufficiently  large  window  of  a  high  ^*^^ 
building  ana  facing  North.    In  tne  latter  case  I  recommend  the  system  which 

I  employ^  the  description  of  whidi  is  already  published,  and  which  has  proved 
satisnctoiy  in  oractice. 

In  order  to  snelter  the  thermometers  from'^the  influence  of  the  sun's  rays,  of 
the  rain,  and  radiant  heat,  &c.,  I  recommend  that  only  such  means  as  are 
absolutelv  necessary  should  be  employed,  and  I  object  to  all  other  arrangements, 
such  as  aouble  or  triple  louvres  and  roofs.  I  must  also  state  that  I  object  to 
all  arrangements  which  alter  the  thermometrical  condition  of  the  air,  such  as 
the  employment  of  artificial  currents  of  air,  produced  by  aspiration  or  pressure. 
The  temperatures  obtained  by  all  such  means  are  artifiaal,  and  may  differ 
materially  from  the  real  temperature  of  the  air. 

I  am  convinced,  of  the  importance  of  some  movement  in  the  air  near  the 
thermometer,  in  order  to  remove  the  film  of  air  which  adheres  to  the  instrument, 
but  I  prefer,  to  the  rotation  of  the  thermometer,  a  slight  movement  of  the  air, 
which  is  produced  at  the  Italian  stations  by  a  fuk, 

4.  I  consider  as  the  main  condition  for  trustworthy  results  from  the  maxi-  Ma:dnnim  and 
mum  and  minimum  thermometers  that  the  instruments  in  question  should  be  ^^^^^^^Z 
placed  as  near  as  possible  to  the  thermometer  intended  for  the  observation  of  °"'"®*^"»P*  "• 
the  temperature  of  the'  air  at  every  observation. 

As  the  temperature  of  the  air  from  time  to  time,  as  well  as  the  maximum 
and  minimum,  are  only  expressions  of  the  dianges  which  the  same  pheno- 
Bienon  undergoes  in  a  definite  period,  it  is  easily  seen  that,  if  these  changes 
are  observed  on  instruments  situated  in  different  strata  of  the  atmosphere,  such 
observations  will  not  admit  of  a  strict  comparison,  as  has  already  been  shown, 
by  direct  experiment,  both  by  Lament  and  myself. 

From  this  point  of  view,  the  old  maximum  and  minimum  thermometer  of 
Bellani  might  be  recommended,  because  that  in  order  to  determine  the  air 
temperature  by  it  you  read,  on  the  scales,  the  level  of  the  liquid  columns 
instead  of  ihe  position  of  the  indices.  It  has,  however,  gone  out  of  use  because 
it  does  not  bear  carriage  well,  and  easily  gets  out  of  order  in  other  ways.  I 
am,  however,  of  opinion  that  science  would  gain  if  Bellani's  instrument  could 
be  improved,  and  substituted  for  l^e  dry  thermometer  in  the  psychrometer  (as 
is  done  by  the  Tecnomasio  Italiano). 

In  this  case  you  could  obtain  from  the  same  instrument,  of  which  the  ther- 
mometer bulbs  are  very  close  together,  and  are  therefore  situated  in  the  same 
stratum  of  the  atmosphere,  the  data  for  air  temperature,  vapour  tension, 
humidity,  and  the  extremes  of  temperature. 

5.  For  the  determination  of  the  temperature  of  insolation  I  recommend  an  Badiatian,  p.  19. 
instrument  proposed  by  me  in  the  year  1862,  at  the  Polytechnic  Association  in 

Turin.  It  consists  mainly  of  a  heliostat  with  dock  work,  which  carries  a 
maximum  thermometer  of  Kegretti  and  Zambra's  constantly  at  right  angles 
to  the  incident  rays  ai  the  sun  from  sunrise  to  sunset.  Such  an  instrument 
must  of  course  be  set  up  in  a  locality  which  is  perfectly  open  and  exposed  to 
the  sun's  rays  at  all  times  of  the  day. 

7*  For  the  determination  of  the  moisture  of  the  air  I  most  warmly  recom-  Hygrometry, 
mend  the  psychrometer  constructed  by  the  Tecnomasio  Italiano  in  Milan,  and  ^'^ 
I  would  point  attention  to  the  observations  of  Belli  and  Cantoni,  which  show 
that  false  results  are  obtained,  if  psychrometers  of  other  constructions  are 
employed,  especially  thermometers  with  spherical  bulbs,  covered  with  linen,  and 
moistened  by  a  thread  constantly  dipping  in  water. 

With  reference  to  the  hair  hygrometer,  I  can  prove  by  the  experiments 
instituted  by  me  and  published  in  Secchi's  "  Bullettino  Meteorologico,^'  that  this 
instrument  gives  quite  as  good  results  as  the  best  psychrometer,  if  its  correc- 
tions be  mt  accurately  determined,  by  comparison  with  the  psychrometer. 
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Moreover  the  hair  hygrometer  may  be  arranged  as  a  self-xegisteting  instmment 
by  employing  a  bundle  of  30  or  40  hairs. 

It  is  a  great  advantage  to  eneloee  the  hygrometer  in  a  screen  of  the  finest 
wire  gause. 
^1nd,pp,86  87,       s,  9, 10.  Lambert's  formula  in  its  original  form  is  useful  even  for  obsenra- 
*  tories  of  the  first  order^  as  it  leads  to  the  recognition  of  special  principles^ 

the  investigation  of  which  bring  instructive  and  useful  results  to  light. 

At  all  events  it  woidd  be  very  desirable  that  cheap  anemometers  should  be 
made,  which  should  give  the  wind  in  kilometres  per  hour,  could  be  easily  fitted, 
and  should  meet  the  requirements  of  a  meteorological  station  of  the  second 
order. 

The  present  use  of  the  wind  scale,  as  we  find  it  at  most  of  the  smaller  obser- 
vatories, is  as  untrustworthy  as  the  determination  of  temperature  by  means  of 
thermometers  exposed  at  different  places. 

Each  observer  describes  the  wind  which  appears  to  him  strongest,  by  the 
highest  figure  of  the  scale ;  but  the  intensity  of  this  wind  is  ver^  variable  in 
different  localities.  The  strongest  wind  felt  in  a  town  in  central  Europe  is  not 
the  strongest  wind  which  occurs  in  an  bland  in  the  West  Indies.  If  e.ff.  a 
scale  of  8  parts  (0-7)  be  made  the  basis,  it  may  easilv  happen  that  the  wind 
described  as  7  may  mean  for  one  observer  a  velocity  of  60,  for  another  one  of 
80  kilometres. 
Bam  gauges,  U.  In  the  Royal  Observatory  at  Modena  the  measurement  of  the  ndn&Il, 

&c.,  is  made  at  midnight  in  order  to  ensure  uniformity  with  the  civil 
reckoning. 

In  cases  of  heavy  falls  the  collecting' vessel  is  frequently  emptied,  but  only 
the  sum  of  the  amounts  registered  is  entered  in  the  register. 

In  addition,  the  be^nning  and  end  of  the  rain,  as  well  as  its  intensity,  are 
ze^stered  by  the  pluviometer,  which  records  by  electricity. 
Bvftporatioii,  13,  In  respect  of  evaporation  I  can  refer  to  numerous  experiments  which  I 

have  made  on  the  subject.  I  recommend  for  adoption  my  method  of  observa- 
tion, which  consists  of  two  vaporimeters  of  eaual  areas  erected  at  different 
heights,  of  which  one  is  in  the  open  air,  the  other  is  at  the  north  window  of 
the  observatory  (the^n^^ra  Meteoroloffica  of  Hie  Italians).  The  observation 
of  the  lower  vaporimeter  is  always  possible,  while  that  of  the  upper  one  may 
often  be  vitiated  by  wind,  rain,  and  other  agencies.  On  suitable  days 
comparative  observations  are  instituted  between  the  two  instruments,  which 
serve  for  the  determination  of  the  factor  for  reducing  the  lower  instrument  to 
the  upper  one. 

I  can  recommend  for  use  the  vaporimeter  made  at  the  Tecnomasio  Italiano  in 
Milan,  and,  wherever  a  greater  outlay  is  not  an  objection,  the  self-registering 
vaporimeter  invented  by  myself. 
Extra  obserra*         17.  The  observation  of  atmospheric  electricity  seems  very  desirable,  and  it 
tiom,  p. «.  would  be  well  to  introduce  it  at  a  greater  number  of  stations. 

I  recommend,  as  an  observing  instrument,  Pahnieri's  Bifilar  Electrometer, 
with  the  improvements  introduced  by  me. 

However  it  is  to  be  wished  that  the  self-registering  electrometer  may  soon 
be  so  tax  improved  as  to  be  capable  of  more  general  adoption. 

Umfonn  times  of      18.  It  is  very  difficult,  even  in  smaller  systems  of  observation,  to  ensure 

ob^rntaxm,         uniformity  in  the  hours  of  observation. 

^  It  will  therefore  be  necessary  to  disregard  this  uniformity  altogether,  and 

rather  to  aim  at  obtaining  the  uniformity  by  reductions,  which  may  be  easily 
obtained  from  the  nonmd  values  known  for  the  separate  stations.  Hence 
follows  the  necessity  of  the  establishment  of  a  central  observatory  in  each 
oountiy,  the  duty  of  which  should  be  to  determine  the  normal  values  for  the 
separate  stations  bv  differences  which  should  be  based  on  observations  of  such 
stations  as  have  a  long-continued  and  accurate  series. 

Calcnktion  of         20,  21.  I  am  of  opinion  that  the  meteorological  year  should  begin  with 

meang,  p.  25.        December,  and  be  divided  into  four  periods  of  tluee  months  each,  inasmuch  as 

it  does  not  seem  ri^ht  to  begin  a  series  with  a  maximum  or  a  minimum,  and, 

by  the  mode  of  division  proposed,  the  maximum  and  minimum  as  well  as  the 

mean  temperature  will  fall  in  the  middle  of  each  period. 


p.tt. 
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The  means  maj  be  calculated  for  decades,  months,  seasons,  and  yean,  bat 
yet  I  recommend  especially  the  calculation  of  five*day  means,  whereby  the 
mtem  introduced  by  Dove  should  be  used  for  all  stations  and  without 
deviation. 

On  the  other  hand,  the  five-day  means  which  begin  with  each  month,  such 
as  are  given  bv  some  observatories,  should  be  rejected,  as  there  are  always  irre- 
gularities, with  the  last  of  these  means,  in  regard  of  the  number  of  days,  as  it 
may  consist  of  three,  four,  five,  or  six  days.  Such  means,  have  no  value,  and 
cannot  be  compared  with  Dove's  five-day  means. 

22-24.  With  reference  to  the  question  as  to  the  establishment  of  meteorolo-  OrRsniwtioiu^ 
gical  centnl  observatories  in  every  country,  and  the  publication  of  meteorological  ^^  ^«  ^ 
observations,  which  should  be  carried  out  as  rapidly  and  completely  as  possible, 
I  refer  to  mj  remarks  at  the  commencement,  and  I  consider  the  utility  of 
suck  institutions  so  evident  that  it   makes  all  discussion  of   the  subject 
superfluous. 


XII. 

Professor  22.  Rtibenson  to  the  Meteorological  Conference  at  Leipzig, 

Upsala,  August  1872. 
The  writer  of  these  lines,  being  prevented  from  taking  part  in  the  Meteoro- 
logical Conference  at  Leipzig  on  the  14-16  August  this  year,  and  having  a 
sincere  conviction  of  the  importance  of  all  measures,'.the  aim  of  which  is  to  bring 
about  a  greater  degree  of  uniformity  in  the  meteorological  labours  of  different 
countries,  and  a  more  unanimous  agreement  on  the  principal  questions  of  the 
sdence  than  has  been  the  case  hitherto ;  takes  the  liberty  of  responding  to  the 
request  made  to  meteorologists  to  communicate,  if  only  in  writing,  tilieir  ideas 
on  the  easiest  and  surest  means  of  attaining  the  end  desired. 

1.  Whoever  follows  attentively  the  ever-ineveasing  literature  of  meteorolo^ 
cannot  fail  to  perceive  that  works  bearing  on  the  meteorology  of  limited  dis- 
tricts are  in  reality  those  which  pretend  to  the  greatest  accuracy,  while  works 
of  a  more  general  grasp  become  less  sure  in  proportion  as  the  district  to  which 
they  refer  becomes  more  extended.  Up  to  a  certain  point  it  is  in  the  nature 
of  uiings  that  this  should  be  the  case ;  greater  exactitude  ought  evidently  to  be 
attMnable  in  the  comparison  between  neighbouring  localities,  which  necessarily 
present  less  differences  in  a  cHmatological  point  of  view,  than  when  the  dis- 
tribution of  a  meteorological  element  is  stuaied  over  a  larger  area.  But  while 
admitting  that  it  should  be  so  to  a  certain  extent,  it  by  no  means  follows  that 
the  result  of  an  investigation  on  a  more  extended  scale  cannot  be  made  relatively 
onite  as  certain  as  that  of  a  limited  re^on.  In  other  words,  the  uncertainty  of 
tne  quantitative  data  ought,  even  in  this  case,  to  lie  within  predetermined  limits, 
depending  on  the  nature  of  the  problems  which  the  general  investigations  in 
question  are  called  upon  to  solve.  Now,  if  we  examine  the  results  arrived  at  in 
the  investigations  of  whole  portions  of  the  globe,  and  d  fortiori  of  the  entire 
northern  hemisphere,  and  if  we  inquire,  for  instance,  with  regard  to  the  tem- 
perature, the  height  of  the  barometer,  the  wind  and  rain&U,  what  degree  of 
accuracy  is  obtained  by  the  charts  constructed  for  all  these  phenomena^  the  reply 
will  be,  unfortunately,  that  they  can  only  be  considered  as  the  first  sketches  of 
the  system  of  climatological  cartography  at  which  meteorology  is  aiming.  If 
we  pass  to  other  meteorological  elements,  such  as  humidity,  evaporation, 
amount  of  cloud,  &c.,  there  is  no  chart  existing  which  embraces  an  extensive 
area.  These  circumstances  should  not  be  attributed  to  the  disparity  of  atten- 
tion paid  to  the  observations  in  different  countries,  for  they  seem  to  me  rather 
to  depend  much  more  on  the  difficulty  of  grouping  materials  in  all  respects 
suitable  for  investigations  of  such  large  dimensions,  and  on  the  uncertainty 
which  is  still  inherent  in  every  combination  of  observations  made  in  different 
countries ;  but  I  think  they  are  chiefly  caused  by  the  Lirge  gaps  which  still 
exist  in  the  principal  systems  of  observation,  in  consequence  of  which 
the  course  of  tne  curves  over  vast  regions,  both  of  land  and  sea,  has  become 
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floffioienilj  problematical.  If  savans  like  Dore  and  Buohan  have  not  shrank 
from  the  unheard — of  labour  of  representing  cartographically  the  monthlr 
temperature,  pressure,  and  wind  direction  for  the  entire  surface  of  the  globe,  if 
they  have  well-eamed  claims  on  the  gratitude  of  meteorologists,  it  is  neverthe- 
less impossible  to  deny  that  owing  to  the  above-mentioned  difficulties,  their 
charts  cannot  give  that  complete  knowledge  of  the  climate  of  the  entire  earth 
which  is  absolutely  necessary  for  the  solution  of  all  the  fundamental  questions 
of  the  science. 

If  we  study  the  question  of  the  diurnal  variations  of  the  meteorological  ele- 
ments, a  Question  which  has  occupied  meteorologists  at  least  from  the  begin- 
ning of  this  centuiy,  we  shall  nnd  that,  in  so  far  as  certain  localities  are 
concerned,  the  laws  of  these  variations  are  pretty  well  known,  thanks  to  the 
arduous  labours  of  many  meteorologists.  But  as  soon  as  we  wish  to  find  the 
difference  between  these  variations  at  different  latitudes,  their  dependence  on 
the  continental  or  maritime  situation  of  the  localitv,  their  modifications,  with 
height  above  sea,  &c.,  our  knowledge  is  limited  to  the  most  general  qualitative 
differences ;  it  is  all  but  impossible  to  give  the  numerical  relations  with  suffi- 
cient exactoess  to  be  generally  adopted.  We  then  find  again  here  the  same 
great  gaps  which  must  oe  filled  up  before  general  laws  for  the  phenomena  in 
question  can  be  established.  Our  ignorance,  respecting  the  extent  to  which 
several  of  the  diurnal  vanations  are  applicable,  has  often  led  to  a  proceeding 
which  is  generally  acknowledged  to  be  incorrect,  but  which,  it  seems  to  me,  is 
much  more  frequent  in  this  branch  of  meteorology  than  in  others,  namely, 
that  of  deducing  from  the  observations  made  at  a  single  point  the  meteorological 
conditions  of  other,  very  distant,  places.  The  urgency  for  the  most  searching 
comparisons  between  the  variations  at  numerous  localities,  is  moreover  proved 
by  tne  fact  that  diametriodly  opposite  opinions  as  to  the  causes  of  the  greater 
part  of  these  variations,  have  been  enunciated  by  the  most  eminent  meteoio- 
fomtsofourage. 

if  we  pass  to  the  branch  of  meteorology  which,  in  recent  years,  has  consti- 
tuted the  principal  object  of  meteorologists,  viz.,  that  which  treats  of  the  ''  Non* 
Periodical  Variations, '  as  they  were  formerly  called,  or  the  *'  General  Move- 
ments of  the  Atmosphere,'^  as  they  are  now  termed,  it  appears  to  me  that  the 
difficulties  a^ain  begm  to  be  felt,  as  soon  as  it  is  a  question  of  grouping  together 
the  observations  of  different  countries.  In  order  not  to  confound  the  two 
objects  towards  which  all  arrangements  tend  in  this  branch  of  the  science,  viz., 
the  theoretical  and  the  practical,  I  shall  examine  each  separately,  commencing 
with  the  latter. 

^  We  may  assume  it  as  an  axiom  that  if,  at  intervals  of  sufficiently  short  dura- 
tion, accurate  information  as  to  the  state  of  the  atmosphere  over  a  vast  area  is 
communicated  to  a  certain  place  at  its  centre,  this  intelligence  may  usefully 
serve  for  determining  the  modifications  which  the  meteorological  conditions 
will  undergo  at  this  same  place,  or  in  its  vicinity»  during  that  day  or  the  next ; 
and  similfffly,  if  the  telegraphic  arrangements  allow  of  the  communication  of 
telegrams  on  the  state  of  the  atmosphere  between  the  central  station  and  the 
other  points  of  the  country,  the  latter  may  derive  great  practical  advantage, 
always  provided  that  the  telegrams  received  at  the  centetl  station  are  sm)- 
mitted  to  a  serious  discussion,  and  the  telegrams  issued  by  it  are  modified 
according  to  the  situation  and  climatological  conditions  of  the  localities  to 
which  they  are  sent.  AKhough  all  the  obstacles  connected  with  the  certainty 
of  telegraphic  transmission  have  not  been  hitherto  completely  overcome, 
although  more  frequent  telegrams  are  probably  necessary,  and  as  vet  some 
uncertainty  exists  as  to  the  best  means  of  utilizing  the  reports  dispatcned  from 
the  foreign  and  home  stations  to  the  central  office,  we  may,  however,  I  venture  to 
think,  a£nit  with  sufficient  certainty  that  in  every  country,  which  has  a  central 
institute  of  this  kind,  the  difficulties  referred  to  will  soon  be  removed,  as  they 
may  be  attributed  almost  exclusively  to  the  novelty  of  the  system.  The  fact 
that  this  work  may  be  executed  with  very  great  precision  is  proved,  among 
others,  by  the  remarkable  synoptic  charts  punlished  three  times  dailv  by  the 
American  establishment  under  the  direction  of  General  Myer.  On  the  other 
hand,  it  appears  to  me  infinitely  more  difficult  to  attain  the  requisite  certainty 
as  soon  as  the  telegrams  of  different  countries  are  combined.  The  most  com- 
prehensive work  of  this  kind  is  that  which  is  carried  on  daily  at  the  Paris 
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Obficrvatoy,  and  wbick  is  undoubtedljr  based  upon  the  grandest  idea.  But  I 
cannot  lemin  from  expressing  the  opinion  that  the  practical  object  in  yiew 
appears  to  me  to  require  more  accurate  data^  speedier  telegraphic  oommunicar 
tion^  with  fewer  intezruptions,  and  more  numerous  stations  in  several  parts  of  tiie 
area  covered  by  the  system  of  observation^  &c. ;  in  fine,  that  the  Bulletin  of  the 
Observatory  cannot  yet  be  considered  to  have  attained  the  complete  perfection 
of  which  it  is  assuredly  capable.  The  Observatory  of  Paris,  which  doubtless 
endeavours  by  every  p<M»ible  means  to  smooth  away  the  difficulties  caused.by 
the  above-mentioned  disadvantages,  itself  acknowledges  the  want  of  improved 
and  more  complete  charts,  as  it  is  easy  for  errors  to  creep  into  the  original 
charts.  These  imj^roved  charts  have,  without  doubt,  great  importance  f6r  the 
pursuit  of  theoretical  researches,  but  they  can  in  nowise  dispel  the  incon- 
veniences which  may  arise  in  the  civil  life  of  the  different  countries,  from  the 
fiust  that  the  establishment,  which  has  undertaken  to  furnish  each  day  a  general 
view  of  the  state  of  the  atmosphere  over  the  entire  surface  of  Europe,  has  not 
at  its  command  sufficient  and  perfectly  accurate  materials.  When  we  know 
the  pains  which  the  Observatory  of  Paris  has  taken  in  the  organization  and  - 
maintenance  of  this  intemationid.  work^  we  are  led,  it  seems  to  me,  to  the  very 
natural  conclusion  that  no  central  meteorological  station,  of  any  country  what' 
ever,  can,  when  left  to  itself  and  its  own  resources,  execute  in  an  entirefy  satis^ 
fiMstory  manner  a  work  which  requires  the  co-operation  of  every  country  of 
Europe. 

If  we  now  approach  the  domain  of  scientific  investigation  properly  so  called, 
and  if  we  examine  the  resources  at  the  disposal  <»f  the  meteorologist  who  wishes 
to  undertake  a  work  on  the  ''  General  Movements  of  the  Atmosphere,"  it  is 
incontestable  that  they  have  wonderfully  increased  during  recent  years,  by  tiie 
quantity  of  journals  which  have  begun  to  be  published  in  all  countries  ixA 
observatories,  whilst  the  facility  for  obtaining  them  in  time  for  use  has  also 
increased  in  a  high  degree  by  the  rapidity  with  which  they  appear  and  are 
distributed. 

The  discussion  of  fieujts  relative  to  meteorology  over  a  large  area,  the  whole 
of  Europe,  has  met  with  the  greatest  assistance  in  the  continuous  abstnota 
on  the  meteorological  conditions  of  Europe,  published  by  M.  Buys  Ballot  in 
his  "  Jaarboek.'^  The  collection  of  the  materials  required  for  researches  of 
this  kind  is  no  longer  accompanied  by  great  difficulties,  even  if  the  discussion 
refers  io  a  period  so  recent  that  the  observations  of  all  countries  are  not  yet 
published,  for  even  in  this  case  it  is  easy  to  procure  the  necessary  observations, 
thanks  to  the  readiness  with  which  they  are  communicated  by  tne  directors  of 
central  institutions  and  observatories  oSf  the  different  countries.  Never^eless 
we  find  that  great  difficulties  stand  in  the  way  of  the  employment  of  obser- 
vations gathered  from  all  parts.  Whichever  method  is  used  for  rendering  the 
observations  intercomparable,  either  their  reduction  to  sea  level,  or  the 
calculation  of  deviations  from  normal  values,  there  is  alwap  uncertainty,  in 
the  first  (»Be,  about  the  height  above  sea  of  numerous  stations,  and,  in  the 
second,  as  to  the  real  magnitude  of  the  normal  values.  The  latter  yre,  as  we 
know,  much  better  determined  for  certain  points  than  for  others,  but  are 
entirely  wanting  for  whole  countries.  Moreover,  if  we  only  use  a  part  of  the 
stations  of  a  c^tain  country,  in  an  investigation  embracing  a  large  part 
of  Europe,  how  can  we  be  sure  that  we  have  selected  those  where  local 
influences  ^o  not  play  too  great  a  part.  This  circumstance  has  remarkable 
weight  in  countries  where  the  stations  are  far  removed  from  each  other.  Then 
follows  the  question  of  knowing  whether  the  instruments  of  one  coimtiy  have 
been  compared  with  those  of  other  countries  or  not.  It  is  easy  enough  for 
each  individual  country  to  effect  this  comparison,  and  no  doubt  it  has  been 
done  wherever  there  is  a  central  institution.  But  the  comparison  of  instruments 
of  different  countries,  which  is  requisite  for  scientific  work  of  general  grasp,  has 
hitherto  been  entirely  left  to  private  meteorcdogists  who  are  interested  in  works 
of  this  kind,  and  therefore  must  be  considered  as  very  far  from  having  been 
done  in  a  sufficientiv  general  manner.  Notwithstanding  the  great  and  real 
merits  of  M.  Buys  BaUot's  work,  a  work  which  evinces  the  most  strenuous 
efforts  to  render  the  observations  of  different  countries  intercomparable,  I 
cannot  help  thinking  that  it  would  become  of  much  greater  importance  if  the 
stations  included  in  it  were  most  carefully  chosen  by  the  meteorologists  of  the 
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countries  where  they  are  situated,  if  their  height  above  sea  and  their  normal 
values  were  rigorously  determined,  if  the  instruments  employed  were  compared 
with  each  other  in  as  direct  a  manner  as  possible,  if  the  wind  observations 
were  considerably  increased,  if  only  such  values  were  entered  as  were  perfectly 
warranted  by  the  central  institutions  of  the  different  countries,  and  lastly,  if  the 
network  of  observation  were  extended  to  Asia.  If  these  conditions  were  ful- 
filled, the  work  in  question,  without  any  essential  alteration  of  its  plan,  would 
certainly  be  almost  exclusively  used  in  every  investigation  of  the  general 
questions  relating  to  the  modifications  to  which  the  state  of  the  atmosphere 
in  Europe  is  daily  subject. 

I  think  I  mav  conclude,  from  the  preceding  remarks,  that  the  fact  that 
the  general  results  have  not  yet  reached  the  necessary  degree  of  accuracy, 
and  that  the  number  of  comparative  works  of  greater  genenJity  has  hitherto, 
relatively  speaking,  been  very  limited,  is  mainly  attributable  to  the  difficulty 
of  combming  with  certainty  the  observations  of  different  countries,  as  well  as 
to  the  want  of  suitably  equipped  stations  over  several  regions  of  great  extent. 
In  reflecting  on  the  best  means  of  overcoming  these  difficulties,  I  am  the  more 
convinced  that,  except  in  some  quite  special  cases,  it  cannot  be  done  b^  the 
efforts  of  isolated  meteorologists ;  but  tnat  which  can  only  be  effected  partiallv, 
and  in  an  incomplete  manner,  by  individual  savans,  ought  to  be  realized  by  the 
united  efforts  of  all  meteorologists. 

The  diametricaUy  opposite  theories,  at  present  obtaining  in  several  branches 
of  meteorological  science,  and  which  may  be  attributed,  at  least  in  part,  to  the 
uncertainty  still  existing  in  our  knowledge  of  meteorological  phenomena,  can  no 
longer  hold,  it  seems  to  me,  if  we  can  do  away  with  the  difficulties  to  which  I 
have  cursorily  referred  above.  The  best  proof  of  the  correctness  of  a  meteo- 
rological theory  is  certainly  its  agreement  with  observations  taken  over  the  entire 
globe.  It  is  in  setting  out  from  this  point  of  view  that  I  attach  very  special 
importance  to  the  liberation  of  genera]  phenomena  from  their  present  uncer- 
tainty. But  as  this  unfortunate  state  of  things  can  only  be  removed,  it  seems 
to  me,  by  the  united  efforts  of  a  great  number  of  savans,  1  venture  to  call  the 
attention  of  the  Conference  to  this  important  circumstance,  so  that  it  may 
become  an  object  of  consideration  at  the  Ck>ngress  of  Vienna  next  year. 

Accordingly  I  take  the  liberty  of  proposmg  the  following  four  questions' 
for  discussion  at  the  Vienna  Congress : — 

1°.  What  measures  should  be  taken  for  obtaining,  in  the  shortest  possible 
time,  general  charts  of  meteorological  elements  for  which  none  exist  at  present, 
and  for  improving  and  completing  those  already  constructed  ? 

2^.  How  can  our  imperfect  acquaintance  respecting  the  diurnal  variation  of 
the  meteorological  elements  at  different  latitudes,  heights  above,  and  distances 
from,  the  sea,  be  remedied  in  the  shortest  possible  space  of  time  ? 

3^  How  can  international  meteorological  telegraphy  be  rendered  perfectly 
certain  ajid  serviceable  in  all  the  countries  of  Europe? 

4^.  Is  it  not  desirable  that  M.  Buys  Ballot's  excellent  tables  on  the  state  of 
the  atmosphere  over  Europe  should  be  completed  and  extended  to  such  a 
degree  as  to  allow  of  their  being  used  as  a  basis  for  all  investigations  of  the 
"  Non-Periodical  Variations  "  over  the  whole  of  Europe,  by  means  of  special 
preparatory  works  of  the  meteorologists  of  other  countries  ? 
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XIII. 

Mr,  G.  /.  Synums'  Notes  on  some  of  the  questions  suggested  in  the  invitation, 

(The  numbers  refer  to  the  questions.) 

London,  July  27,  1872. 
(1.)  I  do  not  think  identity  of  scale  necessary,  but  I  think  that  improved  TJnifonnity  of 
and  extended  conversion  tables  are  so.    I  do  not  know  of  any  better  tiian  ***^  P-  ^^' 
Guyot'sy  and  for  the  conversion  of  rainfedl  measurements  they  might  be 
rendered  more  convenient  than  they  are  at  present. 

(2.)  The  form  known  as  '' Kew  pattern ; "  I  have  a  very  high  opinion  of  Barometers,  p.  is. 
aneroid  barometers,  but  only  when  they  can  be  frequently  compared  with  a 
mercurial  barometer. 

(3.)  Under  the  partial  direction  and  at  the  expense  of  the  Royal  Society  of  Ezposai«  of 
London  I  have  for  several  years  been  at  work  upon  this  subject,  and  the  dis-  themometors, 
cussion  of  the  whole  of  the  observations  (about  120,000  readings)  is  nearly  ^* 
completed,  and  will,  I  hope,  be  printed  in  a  few  months.  I  annex  (Appendix  I.*) 
description  of  the  experiments,  and  have  only  to  add  that  should  it  appear  desir- 
able to  try  any  other  plans  I  would  use  my  best  efforts  to  see  them  carried  out. 

(5.)  I  think  that  small-bulb  mercurial  thermometers  with  the  bulb  and  one  Badiation,  p.  19. 
inch  of  the  tube  coated  with  dull  black,  the  whole  enclbsed  in  a  glass  jacket 
thoroughly  exhausted  of  air,  and  then  mounted  on  a  post  so  that  the  bulbs  are 
freely  exposed  to  the  sun,  and  4  feet  abova  the  ground,  are  the  most  strictly 
comparaole  instruments  with  which  I  am  acquainted. 

(7.)  I  do  not  consider  the  dry  and  wet  bulb  perfect,  but  preferable  to  Hygrometiy, 
Saussure's  hygrometer.  .        p.  84. 

(11.)  I  annex  (Appendix  II.)  copy  of  rules  generally  adopted  by  British  Bain  gauges, 
observers  of  rainfall.  •  I  think  that  the  funnels  should  be  circular  and  have  P*  ^* 
strong  rims ;  square  funnels,  and  those  not  made  strongly  are  more  liable  to 
distortion  and  to  waxp  with  the  sun's  heat  With  respect  to  the  size  of  the 
orifice,  very  elaborate  experiments  have  been  made  under  my  direction,  and  the 
result  is  to  showthat  the  variation  from  this  cause  is  not  more  than  one  or 
two  per  cent.  In  actual  praotioe  I  recommend  gauges,  whose  orifice  is  5  inches  in 
diameter,  for  ordinary  stations  where  observations  are  made  daily,  and  8-inch 
gauges  for  stations  upon  mountains  and  localities  only  visited  monthly.  We 
nnd  in  this  eountrr  tnat  9  a.m.  is  by  far  the  most  usual  and  convenient  .(&nd 
tberCFore  punctually  adhered  to)  time  of  observation. 

'   (12.)  Yes,  I  think  it  is  desirable.  ramfromsnow, 

(13.)  I  think  not.  Of'^Gmupel" 

(14.)  I  should  reckon  the  number  ot  "  days  of  storm,"  but  heat-lightning  from  hail.  p.  40. 

being  really  a  distant  storm  would  hardly  seem  entitled  to  be  included.  Th^derstorms. 

(15.)  Very  elaborate  and  costljr  experiments  on  this  subject  are  in  progress  Evapbratioiu 
at  the  expense  of  the  Royal  Society  of  London,  under  the  superintendence  of  P-  ^* 
Mr.  Rogers  Field  and  myself;   some  information  on  the  subject  is  given  in 
Appendix  III. 

(16.)  By  all  means  introduce  such  symbols  if  possible.  Proportion  of 

cloud(  p.  41. 
(20.)  I  think  on  the  whole  the  1st  of  January  is  to  be  preferred.  Caloulation  of 


I  venture  to  suggest  that  an  international  exhibition  of  meteorological  instru- 
ments would  be  a  useful  feature  of  the  (Congress  of  1873,  but  it  must  be  hx 
more  complete  than  at  any  of  the  previous  exhibitions  if  it  is  to  be  of  service 
to  meteorology. 

62,  Camden  Square,  London. 

^  Vr.  STmons  has  forwarded  with  his  letter  two  pamphlets  (Appendix  I.  and  III.),  of  which 
the  first  contains  the  Tarions  forms  of  thermometer^tands,  the  second  those  of  vaporimeters, 
and  also  a  sheet  (Appendix  II.)  with  rules  for  the  observers  in  respect  of  the  measurement  of 
rain.  These  Appenoioes  contain  numerous  woodcuts,  which  have  already  been  printed  else- 
where^ (hi  the  '^Monthly  Meteorological  Magazine,"  and.the  "  Eeports  of  the  British  Assod- 
ation,")  and  cannot  be  reprinted  here. 


means,  p.  26. 
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Uniformityof 
-   ,p.ll. 


Hygrometryj 
p.S4. 


Direction  of 
wind,  pp.  86, 87. 
Uniform  timofi  of 
observation,  p.  80* 


Calculation  of 
means,  p.  8A. 

TTniformityof 
publications, 
p.  29. 


Flans  for  Oon- 
KreB8,p.84. 


XIV. 

Prof.  Dr.  R,  Wolf,  Director  of  the  Observatory  in  Zurich,  to  Director  Beuhns, 

Zurich,  Augiut  Ist,  1872. 
In  addition  to  other  reasons,  the  determination  of  longitude  between 
Gabris,  Zurich,  and  Pfandler,  which  is  at  present  in  progress,  prevents  my 

foing  to  Leipzig  to  take  part  in  the  Meteorological  Conference.  Accordingly 
aUow  myself  to  hand  in  my  vote  by  this  letter,  which  I  reauest  you  to  com- 
municate in  my  name.  In  it  I  shall  hold  to  the  numbers  of  the  programme 
and  remark : — 

1.  As  units  of  measurement,  millimetres  and  Centigrade  degrees  should  be 
unconditionally  maintained,  and  especially  Reaumur  and  Fahrenheit  degrees 
should  be  set  aside  wherever  it  is  possible. 

7.  The  psychrometer  always  gives  wrong  results  when  frost  and  thaw  alternate 
quickly,  but  not  so  the  hair  hygrometer.  It  is  therefore  requisite,  at  least  at 
central  stations,  to  let  each  instrument  check  the  other. 

8.  Lambert's  formula  is  valueless. 

18.  It  is  scarcely  possible  to  introduce  uniform  periods  of  observation.  If, 
e,ff,,  in  Switzerland,  our  hours  7, 1?  9,  were  to  be  cnangedfor  6, 2, 10,  probably 
more  than  hidf  of  our  observers,  and  at  all  events  the  minority  of  our  moun- 
tain stations,  would  drop  o£P. 

20.  The  meteorological  year  certainly  begins  more  suitably  with  December 
than  with  January ;  I  could  only  give  my  vote  for  January  {sic), 

22.  The  style  of  publication  must  be  left  to  the  individual  countries,  as  it 
depends  on  the  special  circumstances  of  the  countries.  At  most  the  Meteoro- 
logical Conference  can  name  a  minimum  which  is  desirable,  e.g.,  wish,  that  not 
only  means,  but  also  at  least  two  of  the  actual  daily  observations  should  be 
published  for  a  number  of  stations  in  each  country. 

26.  However  desirable  it  may  be  that  meteorologists  should  come  to  a 
mutual  understanding  as  to  what  is  wi^ed,  an  object  which,  in  my  opinion, 
will  be  better  attained  by  written  than  by  verbal  communications,  they  must 
guard  against  letting  themselves  be  ordered.  In  order  to  carry  out  the  views, 
example  taid  precept  are  the  best  and  the  only  practicable  means. 


APPENDIX  B. 

Proceedings  of  the  Meteorological  Section  of  the  French 
Association  for  the  Advancement  of  Science,  held  at 
Bordeaux,  September  1872. 

The  French  Association  for  the  Advancement  of  Science  held  its  first  meeting 
at  Bordeaux  from  Thursday,  6th  September,  to  the  following  Thursday.  It 
inaugurated  the  vast  building  erected  for  the  Philomathical  Society  for  the 
Instruction  of  Adults. 

The  hospitality  of  the  town  was  worthy  of  this  intelligent  city,  and  a  great 
number  of  the  inhabitants  took  an  active  part  in  the  labours  of  the  association. 
.  The  Association,  besides  the  general  sittings,  divided  itself  into  four  groups 
comprising  16  Sections.  We  have  only  to  notice  here  the  work  of  the  Section 
of  Meteorology  and  Terrestrial  Physics.  The  programme  had  been  pre- 
viously drawn  out,  in  conformity  with  the  series  of  questions  put  by  MM. 
Bruhns,  Wild,  and  Jelinek,  in  the  invitation  to  the  Meteorological  Conference 
at  Leipzig.  Other  questions  of  special  interest  to  France  were  added  to  them. 
We  shall  resume,  question  by  question,  the  results  of  the  deliberations,  while 
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specially  thanking  MM.  linder,  Raulin,  and  Belime  for  the  devoted  assistance 
they  have  rendered  in  this  examination.* 

1.  Uniformity  of  measures  is   highly  desirable;  but  even  supposing  it  Unilbrmity of 
accepted  in  principle  by  every  counti^,  its  complete  realization  would  require  soalea^  p.  ii. 

a  considerable  length  of  time.  It  appears,  therefore,  immediately  necessary  to 
take  steps  for  reducing  the  different  measures'  to  the  same  standard,  and  to 
make  tms  reduction  in  the  publications  of  an  international  character. 

It  is  not  equally  necessary  to  introduce  currently  into  the  general  science  all 
the  observations  of  any  one  country,  which  are  usued  in  the  local  publications. 
The  science  must  first  rest  upon  a  limited  number  of  well-chosen  and  suitably 
equipped  stations.  It  is  of  consequence  that  the  observations  made  at  these 
stations  should  be  placed  at  the  disposal  of  all  meteorologists  without  delay, 
and  in  such  a  state  of  preparation  as  will  render  their  use  easy.  The  details  of 
the  science  for  some  time  yet  may  be  left  in  each  country  to  the  exclusive  care 
of  its  own  meteorologists.  Durinj^  this  time  the  incontestable  advantages  to 
be  derived  from  the  complete  uniK)rmity  of  measures  will  be  more  and  more 
apparent,  and  the  transformation  will  be  efPected  without  too  much  effort. 

2.  At  all  land  stations  it  is  desirable  that  none  but  mercurial  barometers  should  Baiometen^p.U. 
be  made  use  of;  but  Fortin's  barometer  may  be  simplified  for  stations  of  the 

second  order,  so  as  to  reduce  its  price.  There  are  barometers  with  a  moveable 
cistern,  graduated  on  glass,  at  tne  price  of  35  to  40  i^rancs.  There  are  baro- 
meters requiring  only  one  reading,  graduated  on  glass  or  copper.  M.  Baudin 
has  announced  one,  said  to  be  very  accurate  and  at  an  equally  moderate  price, 
but  we  have  not  yet  received  it  from  him.  Our  tvpe  barometer  is  still  that 
of  Fortin ;  not  that  its  principle  is  the  onlv  one  which  may  be  accepted,  and 
free  scope  must  be  allowed  to  the  efforts  of  the  makers.  But  it  appears  essen- 
tial to  us  that  each  country  should  have  at  least  one  central  estabhshment 
provided  with  a  normal  barometer  which  has  been  rigorously  compared  with 
those  of  other  similar  establishments,  and  the  central  observatory  of  each 
district  should  undertake  the  examination  and  verification  of  the  mercurial 
barometers  made  in,  or  for,  that  district. 

The  section  of  meteorology  expresses  the  wish  that  in  France  the  Inspector 
General  of  Meteorological  Stotions  will  verify  on  the  spot  all  mercurial  baro- 
meters at  the  French  stations  and  make  their  corrections  known. 

As  to  metallic  barometers,  they  present  serious  defects,  their  zero  is  displaced 
in  time  and  often  in  an  accidental  manner,  and  furthermore  their  temperature 
correction  is  uncertain.  They  should  only  be  used  therefore  as  weather  glasses. 
From  this  point  of  view  their  use  cannot  be  too  much  recommended  or  spread. 

3.  This  is  one  of  the  most  delicate  questions  in  meteorology.    The  exposure  Exposure  of 
of  thermometers  varies  very  much  from  one  station  to  another,  and  each  ex-  thermonwter^ 
posure  gives  different  results.    Let  us  add,  however,  that  the  differences  affect 

the  extreme  temperatures  much  more  than  the  means. 

In  France  the  thermometers  are  generally  shelt^d  by  a  double  roof,  sloping 
towards  the  south,  and  about  a  square  me^  in  size.  They  are  removed  nrom 
buildings,~and  the  ground,  from  which  they  are  about  two  metres  distant,  is 
covered  with  grass.  Abroad,  they  are  often  enclosed  in  screens  made  of  Vene- 
tian or  louvre  work.  Then  &e  radiation  of  tiie  screen  itself  takes  the  place  of 
that  of  the  sky  or  ground. 

bi  the  present  state  of  things  it  seems  to  us  difficult  to  require  the  meteoro- 
logists of  different  countries  to  adopt  immediately  a  uniform  plan  with  regard 
to  thermometers.  We  must  first  iUustrate  the  advantages  and  disadvantages 
of  each  method  by  means  of  experiments  made  simultaneously  on  different 
plans.  This  task  is  incumbent  on  the  national  observatories,  and  if  the  inves- 
tigation is  commenced  at  once,  meteorologists,  if  -they  bring  their  results  with 
them  to  the  Vienna  Congress,  may  take  up  the  question  with  the  hope  of 
solving  it.  But  we  must  not  simply  confine  ourselves  to  the  future.  We 
must  think  of  the  past,  and  of  the  long  series  of  observations  it  has  handed 
down  to  us.  With  this  view  it  is  necessary  to  determine  exactly  the  correction 
due  to  each  mode  of  exposing  the  thermometers. 

*  The  prooeedixigs  of  the  Meteorolc«ical  Section  of  the  meeting  at  Bordeaux  are  so  dCMely 
related  to  tho§e  of  the  Meteorological  ConfeTence  at  Leipzig  that  it  seems  allowable  to  introduce 
them  her^  although  this  publication,  as  will  be  seen  from  its  form,  was  not  addressed  to  the 
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Haxunum  and  4.  Rutherford's  Minimum  thermometers,  with  uncoloured  spirit,  graduated  on 
minimum  ther-  ^^  g^j^^  and  compared  in  the  shade  with  a  good  mercurial  thermometer,  are 
mometers,  p.    .    ^^^^  instruments  and  will  work  a  long  time. 

The  Maximum  thermometer  called  Walferdin's  is  almost  irreproachable 
when  in  use ;  but  it  has  the  disadvantage  of  being  easily  deranged  during 
transit  from  one  place  to  another.  It  is  true  that  it  can  be  very  easily  set 
right,  but  this  operation,  however  simple  it  may  be,  requires  a  certain  amount  of 
practice,  and  must  be  done  in  the  presence  of  an  expert.  Consequently  Negretti 
and  Zambra's  maximum  thermometers  are  often  preferred  to  Walfermn's; 
they  have  no"  thermometric  chamber,  and  so  the  mercury  never  leaves  the 
bulb  during  transit.  On  the  other  hand  the  thermometer  often  "  pumps," 
that  is  to  say,  its  column  jerks  from  one  to  two  tenths  of  a  millimetre ;  and 
the  verification  of  its  zero  is  very  uncertain  in  the  hands  of  anyone  who 
is  not  used  to  it.  At  the  Paris  Observatory  we  employ  only  Walferdin's 
Maximum  thermometer,  in  conjunction  with  Six's  self-registering  thermometer, 
which,  notwithstanding  its  defects,  is  maintained  for  its  anfiquity.  In  the 
provincial  observatories  Negretti's  thermometer  is  always  used  whenever  it 
nas  to  be  forwarded  by  ordinary  means,  but  the  tendency  is  to  replace  it  by 
Walferdin's. 

Radiation,  p.  19.  5.  We  only  know  of  one  instrument  capable  of  accurately  measuring  the 
intensity  of  diurnal  and  nocturnal  radiation — ^that  is  Melloni's  pile,  performing 
with  a  single-needle  galvanometer,  and  whose  graduation  is  obtained  by 
arranging  in  front  of  its  two  faces  surfaces  coated  with  lamp-black  and 
of  known  temperatures.  One  of  these  surfaces  always  remains  in  its  place, 
while  the  free  face  of  the  pile  receives  the  direct  action  of  the  radiations  it  is 
wished  to  measure.  But  this  is  a  laboratory  apparatus,  whose  use  is  limited  to  a 
few  observers;  it  is  not  an  instrument  for  ordinary  observation. 

Pouillet's  pyrheliometer  can  only  be  used  for  measuring  the  direct  solar 
radiation  ;  the  same  may  be  said  of  the  Rev.  Father  Secchi's  actinometer,  which 
only  shows  the  rays  transmitted  through  glass,  if  its  case  is  closed  in  front  by 
a  pane  of  glass,  or,  in  the  contrary  case,  is  influenced  by  the  agitation  of  the 
air. 

The  black-bulb  thermometer,  placed  in  an  exhausted  glass  tube,  has  the 
advantage  of  being  as  easily  read  as  the  ordinary  thermometer,  and  giving 
the  radiation  arising  from  the  whole  of  the  sky.  It  must  have  a  complete  view 
of  the  sky ;  every  portion  that  is  masked  from  it  produces  a  diminution  of  the 
total  result.  It  appears  to  us  necessary  also  to  place  an  ordinaiy  thermometer, 
also  in  vacuo,  by  tne  side  of  .the  black-bulb  thermometer.  The  size  of  these 
instruments  has  a  slight  influence  on  their  readings,  lliey  should  therefore 
be  first  compared  with  a  standard,  or,  better  still,  with  the  indications  of  the 
thermo-electric  pile,  in  order  to  determine  their  correction. 

Thermometers  in  a  vacuum  cannot  be  used  for  measuring  nocturnal 
radiation ;  obscure  heat  does  not  pass  easily  through  glass,  it  is  the  envelope 
alone  that  radiates,  and  we  fall  into  the  disadvantages  presented  by  ther- 
mometers without  an  envelope ;  the  movement  of  the  air  modifies  their  indica-  - 
tions.  The  thermo-electric  pile,  giving  almost  instantaneous  readings,  is  alone 
efficient ;  we  think  that  this  alone  can  he  used  as  a  starting  point  and  a  normal 
instrument  for  correcting  ordinary  observing  instruments,  and  for  determining 
the  trustworthiness  of  their  indications.  This  is  an  investigation  which  is  yet 
to  be  made. 


Earth  iemnera- 
tores,  p.  19. 


6.  The  question  is  twofold : — 

From  the  general  point  of  view  of  the  Physics  of  the  globe,  we  must  descend 
to  as  great  a  depth  as  the  funds  permit,  to  30  and  50  metres  and  more,  if 
possible,  according  to  the  nature  of  the  soil.  M.  Becquerel's  electrical  ther- 
mometer seems  to  us  to  be  the  only  one  applicable  to  this  case.  It  would  be 
desirable  that  sets  of  this  apparatus  should  be  established  in  each  of  the  prin- 
cipal geological  regions,  from  the  north  to  the  south  of  Europe. 

From  the  point  of  view  of  meteorologr  properly  so  called,  a  thermometer 
placed  on  the  surface  of  the  ground  would  suffice,  and  others  placed  at  depths 
reached  by  the  ploughshare  or  by  the  roots  of  plants.  At  the  depth  of  a  metre 
thermometers  with  stems  rising  above  the  ground,  and  capable  of  being  read 
directly,  abeady  require  difficult  corrections,  unless  provided  with  a  second 
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stem  without  a  reservoir,  and  graduated  like  a  thermometer.  Again,  the  tem- 
perature of  the  surfEU^e  of  the  soil  differs  greatly  according  to  its  nature,  and 
the  indications  of  this  kind  are  as  special  as  those  of  climate ;  the  ohservations 
should  therefore  be  multiplied.  , 

7.  The  jjsychrometer  is  a  good  instrument,  if  not  absolutely  good,  in  the  hot  Hygrometry, 
season,  or  in  hot  countries.     But  during  the  cold  of  winter  it  wants  sensitive-  P*  **• 
ness,  and  becomes  inferior  to  the  most  ordinary  hair  hygrometer. 

The  hair  hygrometer,  as  it  is  now  made,  is  not  a  trustworthy  instrument ; 
the  hair  is  stretched  by  too  great  a  weight,  especially  when  the  weather  is  be- 
coming dry  again,  and  consequently  it'deteriorates  rapidly.  Arago  has  reme- 
died this  defect  by  employing  three  hairs  attached  to  the  same  pulley  at  their 
lower  end,  and  fixed  at  their  upper  extremity  to  the  ends  of  smaU  levers  which 
allowed  a  compensation  for  their  unequal  extension.  This  very  simple  expe- 
dient allowed  of  the  use  of  an  instrument,  which  cannot  in  all  cases  be  replaced 
by  the  psychrometer. 

On  this  point,  as  on  all  others,  it  would  be  necessary  that,  in  each  country, 
the  instruments  employed  should  be  submitted  to  a  regular  test,  so  as  to  pre- 
serve the  comparability  of  their  indications.  The  best  means  for  checking 
hygrometiy  is  always  chemical  analysis,  in  laboratories  suitably  furnished, 
or  else  Regnault's  condensing  hygrometer,  in  which  the  silver  cup  may  be 
replaced  by  a  small  tube  of  bluish-black  glass. 

8.  Sixteen  points  would  seem  to  us  sufficiently  definite  for  indicating  the  Direction  of 
direction  of  the  winds.    As  to  their  velocity,  it  is  to  be  hoped  that  the  use  of  ^"^^  PP'  ^  ^'^' 
anemometers  will  be  generally  adopted.     Robinson's  anemometers,  furnished 

with  a  simple  kilometnc  meter,  formed  by  a  series  of  toothed  wheels,  and  read 
at  the  hours  of  ordinary  observation,  are  moderate  in  price  and  give  the  mean 
velocity  of  the  wind,  in  the  interval  between  the  observations,  with  sufficient 
approximation.  If  they  are  erected  in  a  very  open  place  it  is  not  necessary  to 
fix  them  at  a  great  height,  but  at  the  principal  observatories  it  would  be  well 
to  set  up  several  of  these  instruments  at  din^ent  heights,  in  order  better  to 
determine  the  variation  of  the  velocities,  from  the  surface  of  the  ground,  to  the 
most  elevated  accessible  regions  of  the  atmosphere.  An  erroneous  interpreta- 
tion of  the  law  of  propagation  of  velocities,  from  one  stratum  to  another,  has 
given  rise  in  France  to  lamentable  accidents.  Two  of  these  instruments  are 
erected,  or  are  ready  to  be  erected,  at  Montsouris.  One  has  been  placed  by 
M.  Deville  at  the  top  of  a  mast  29  metres  high ;  a  second  will  be  placed  at 

3  metres  only  above  the  ground,  at  a  distance  sufficiently  removed  from  every 
obstacle  to  the  progressive  movement  of  the  air. 

We  prefer  wind  roses,  with  the  velocities  introduced,  to  the  mean  direction  of 
the  wind  calculated  by  Lambert's  formula,  but  we  should  not  make  any 
objection  to  introducing  both  methods  if  meteorologists  expressed  a  wish  for 
them.  In  cases  where  the  velocity  is  recorded  by  an  anemometer,  it  seems  to 
us  that  the  wind  denoted  by  zero  should  not  be  counted.  Very  gentle  breezes 
are  generally  quite  local,  and  show  rather  the  vertical  movements,  which  are 
important  subjects  of  study,  than  the  movements  of  horizontal  translation. 

9.  From  a  telegraphic  point  of  view,  it  is  desirable  that  the  scale  adopted  Scale  of  wind 
should  only  consist  of  a  single  figure  for  each  degree  of  force,  that  it  should  '^"***  P'  ^ 
go,  for  example,  from  0  to  9  as  a  piaximuip ;  this  scale  is  adopted  by  the 

French  navy.  For  the  construction  of  charts  it  is  rather  less  comprehensive ; 
we  limit  ourselves  to  the  scale  0—6,  which  is  half  the  English  scale.  But 
there  would  be  no  serious  objection  to  the  adoption  of  any  s^e  which  should 
unite  the  minority  of  votes. 

10.  We  think  that  the  anemometers  mentioned  in  No.  8  would  be  of  great  Velocity  of  wtad* 
use,  and  if  the  same  unit  cannot  be  at  once  employed  in  all  countries,  we  P*  ^* 

would  only  ask  that  uniformity  should  be  introduced  into  all  publications  of 
an  international  character,  the  arrangement  of  which  by  the  Congress  seems 
to  us  to  be  most  desirable.     We  shall  revert  to  this  in  No.  22. 

11.  The  simplest  rain  gauge,  and  that  most  used  in  France,  is  the  one  re-  Bain'gaiageSi 
commended  by  the  Scientific  Association,  whose  circular  funnel  has  a  surface  of  P«8*»  . 

4  sq.  decim.  At  the  observatory  the  vessel  for  receiving  the  water  is  placed  in 
a  ]pot  sunk  in  the  ground,  so  that  the  rim  of  the  funnel  is  nearly  at  the  mean 
height  of  the  grass,  10  or  12  cm.  above  the  bare  ground^  and  in  a  very  open 
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space.  At  the  nonn&l  schools,  and  similar  stations,  Babinet's  udometer  is 
employed,  enclosed  in  a  wooden  box,  the  top  of  which  is  formed  by  the  funnel, 
so  that,  by  placing  a  lamp  inside  in  winter,  the  snow  adheres  to  the  funnel  and 
melts  as  it  is  received.  The  height  of  the  top  of  the  instrument  above  the 
ground  is  in  this  case  about  2  meibes. 

At  the  observatory  the  rain  gauffe  is  read  at  all  the  hours  of  observation, 
but,  in  the  monthly  summaries,  all  the  rain  which  has  faUen  until  7  or  8  a.m.  is 
added  to  that  of  the  day  before. 

12  and  13.  We  think  so.  They  are  so  many  distinct  signs  of  the  condition 
of  the  atmosphere,  and  are  easily  noted  by  means  of  conventions  independent  of 
difiPerenoe  of  language. 

14.  With  regard  to  the  first  point,  we  think  both  should  be  done ;  as  to  the 
second,  the  regular  observation  of  thunderstorms  in  France  has  shown  that 
thunder  is  not  heard  above  5  or  6  leagues,  while  lightning  may  be  perceived 
at  a  distance  of  more  than  30  leagues.  The  so-called  heat-lightning  is 
generally  a  sign  of  distant  thunderstorms ;  on  this  account  it  should  be  noted, 
specifying  the  direction  of  the  horizon  in  which  it  appears. 

15.  Piche's  vaporimeter  appears  to  give  the  most  comparable  results,  llie 
colour  of  the  paper,  whether  white,  blue,  red,  or  green,  has  a  very  marked 
influence  on  the  results  when  exposed  to  the  sud.  In  the  shade,  the  differences 
decrease  greatly,  find  when  white  paper  is  used  the  results  are  almost  identical, 
either  in  the  sun  or  shade.  We  think  it  best  to  place  the  vaporimeter, 
furnished  with  a  disc  of  white  paper,  under  a  Uttle  screen  which  shelters  it  from 
sun  and  rain.  That  is  our  normal  vaporimeter,  but  the  observatory  would  be 
inclined  to  establish  vaporimeters  conformably  to  those  adopted  in  other 
observatories,  and  as  far  as  possible  in  identical  conditions,  so  as  to  compare 
their  indications.  This  step  might  usefully  be  made  with  respect  to  all 
meteorological  instruments,  and  he  adopted  in  the  principal  observatories,  at 
least  temporarily. 

16.  The  employment  of  tenths  of  clear,  or  cloudy,  sky  would  require  the  use  of 
two  figures,  wnich  for  telegraphic  reports  would  be  a  disadvantage.  The  symbols 
engraved  by  the  Meteorological  Society  for  its  **  Nouvelles "  only  go  from 
0  to  4.  Before  engraving  the  symbols  for  the  "  Bulletin  mensuel "  of  the 
Montsouris  observatory,  we  shall  wait  until  meteorologists  have  made  known 
their  ideas  on  the  matter.  The  same  may  be  said  of  the  other  symbols  proposed 
to  represent  the  various  meteorological  elements. 

17.  We  think  it  useful  to  extend  the  field  of  regular  observations  as  much 
as  the  resources  of  the  various  meteorological  establishments  allow.  Ozone 
and  atmospheric  electricity  should  be  included,  but  up  to  the  present  time 
atmosphenc  electricity  has  not  been  'U^en  up  at  Montsouris,  as  the  official  and 
definitive  constitution  of  that  observatory  [dates  only  a  few  months  back. 
Although  this  element  enters  into  our  programme,  we  are  unable  at  present  to 
give  any  fixed  opinion  about  it. 

Could  not  the  Congress  also  give  its  attention  to  observations  of  Sea  Tem- 
perature, and  the  direction  and  velocity  of  Marine  Currents  ?  These  observations 
are  regularly  made  on  several  points  of  the  coast  of  Europe,  and  especially  of 
France,  but  they  are  generally  ignored,  because  they  are  not  yet  regularly 
introduced  into  the  usual  meteorological  publications. 

18.  This  would  be  very  desirable,  but  if  this  result  cannot  be  obtained,  there 
should  be  at  least  a  certain  number  of  similar  hours,  in  each  of  the  series 
adopted  by  the  various  establishments,  to  serve  as  stand  points. 

19.  We  think  so,  and  we  believe  it  would  be  one  of  the  greatest  advantages 
which  can  possibly  be  realized  in  meteorology. 

20.  The  most  convenient  periods  for  us  are  the  day,  month,  season,  and  the  year, 
but  especially  the  day,  which  forma  the  basis  of  all  discussions.  The  distribu- 
tion of  tem])erature  and  rain,  for  instance,  in  the  succession  of  days  of  a  year 
exerts  a  decisive  influence  on  the  crops,  and  this  action  is  difficult  to  recognise 
in  periods,  however  short  they  may  be. 

We  think  it  necessary  to  publish  the  daily  means,  eveiy  month,  and  then  the 
commencement  of  the  year  is  only  of  secondary  importance.  The  meteoro- 
logist will  group  his  observations  in  the  manner  most  conformable  to  the  object 
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of  the  study  wldch  he  has  undertaken ;  the  essential  point  is  that  these  com- 
parable elements  should  not  be  wanting. 

Ilie  cfdculation  of  means  varies  aoeording  to  the  districts.  The  chief 
observatories  have  at  their  disposal  multitudinous  observations  made  at 
different  hours  of  the  day,  and  possess  a  more  or  less  numerous  staff,  which  is 
not  found  at  stations  of  the  second  order.  Maximum  and  Tninimnin  tiiermo- 
meters  ii^reatly  simplify  the  work ;  it  would  therefore  seem  useful  to  employ 
them  more  generally. 

21.  The  series  of  observations  made  at  observatories  or  meteorological  OUcatotioiior 
stations  are  of  very  unequal  duration,  and  embrace  very  different  periods.    It  °^'™^  rthus, 
does  not  appear  to  us  prudent  to  compare  them  together  in  bulk,  and  without  ^ 
discussion ;  this  would  be  running  the  risk  of  grouping,  for  two  different 

stations,  years  very  unlike  in  character,  and  so  falsifying  the  clinuttal  relations 
of  these  two  stations. 

.  There  is  scarcely  a  country  in  Europe  where  at  least  one  regular  and  trust- 
worthy series,  datme  back  almost  to  tne  time  when  meteorological  observations 
were  begun,  cannot  De  found.  These  series  might  usefully  serve  as  a  starting 
point  for  the  discussion  of  all  the  rest.  Being  given  a  station  belonging  to  a 
district  for  which  there  exists  a  normal  series,  we  should  think  it  desinSle  to 
compare  the  means  of  this  station,  not  with  tiie  whole  of  the  normal  series,  but 
with  the  number  cijttan  of  this  series  which  correspond  to  the  observations  at 
the  station  in  question.  The  two  specimen  diagram  sheets  published  in  the 
"  Bulletin  mensuel  de  Montsouris  "  for  the  year  1865-7  have  been  oonstruoted 
in  accordance  with  this  idea. 

For  Paris  the  unbroken  curve  represents  the  mean  monthly  temperatiuea 
observed  during  these  vears ;  the  dotted  curve  shows  the  march  of  the  normal 
,  mean  temperatures  deduced  from  60  years'  observations  at  Paris.  For  all  the 
other  stations  also  the  unbroken  curve  represents  the  monthly  means  observed 
at  their  dates,  but  the  dotted  curve  exhibits,  not  the  normal  mean  temperatures 
for  Paris,  but  the  monthly  means  for  Paris  obtained  for  the  same  time  as  those 
for  the  stations. 

In  this  comparison  we  must  not  embrace  points  which  are  too  far  asunder,  or 
too  close  to  each  other,  but  comprised  in  mssimilar  climates;  the  work  must 
be  guided  by  an  attentive  discrimination;  but  the  introduction  of  years  into 
the  comparison  which  exist  in  one  of  the  terms,  but  are  not  found  in  the  other, 
would  appear  to  us  at  least  as  fallacious. 

22.  This  would  certainly  be  most  desirable  and  most  profitable  to  scienoe.  ^^f?"|^|5[^ 
Not  only  should  the  documents  be  inserted  in  a  definite  order,  but  the  form  p^^^K^^"*^ 
itself  should  be  determined  by  common  consent.    In  forming  a  meteorological 

libraiy,  nothing  is  so  troublesome  and  disagreeable  as  the  extreme  variefy  of  the 
dimensions  adopted  in  the  publications  of  different  countries.  The  chanffes 
experienced  by  the  Paris  Observatory  during  several  years,  and  from  which  it 
had  apparently  just  escaped  when  the  death  of  M.  Delaunay  occuired,  have 
product  modifications  in  the  form  of  its  publications,  the  general  tendency  of 
which  has  been  to  bring  them  to  one  size.  Royal  quarto.  But  whatever  be  the 
decision  arrived  at  by  the  Congress  of  Vienna,  we  are  quite  disposed  to  conform 
to  it. 

We  accept  completely  the  terms  of  the  above*8tated  question,  but  at  the  same 
time  we  should  like  to  go  beyond  it,  in  taking  up  the  question  of  publications 
having  an  international  character.  We  should  like  to  see  the  care  of  these 
publications  divided  among  the  various  establishments  of  the  first  order. 

We  may  be  permitted  here  to  cite  some  of  the  opinions  examined  hj  the 
Congress  at  Bordeaux,  without  wishing  in  any  way  to  anticipate  the  decisions 
of  the  Vienna  Congress,  and  more  especially  without  transgressing  the  personal 
courtesy  due  to  the  honourable  savaiu  whose  names  we  quote. 

The  following  is  the  last  paragraph  of  M.  Rubenson's  printed  letter  :^ 
*'  Is  it  not  desirable  that  M.  Buys  Ballot's  excellent  tables  on  the  state  of 
the  atmosphere  over  Europe  should  be  completed  and  extended  to  such  a 
decree  as  to  allow  of  their  being  used  as  a  basis  for  all  investigations  of  the 
^  In  on-Periodical  Variations"  over  the  whole  of  Europe,  bv  means  of  special 
preparatory  works  of  the  meteorologists  of  other  countnes  V' 
We  share  this  wish,  and  for  our  part  would  adhere  to  it,  adding  that  it  would 
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be  equally  desirable  that  this  same  establishment,  or  others,  were  charged  with 
the  extension  of  the  network  to  Asia,  America,  and  the  Oceans  too. 

Another  question  of  a  similar  kind  has  been  raised  by  M.  Rubenson : — 
"  What  measures  should  be  taken  for  obtaining,  in  the  shortest  possible 
time^  genera]  charts  of  meteorologieal  elements  for  which  none  exist  at  present, 
and  for  improving  and  completing  those  already  constructed?  " 

The  Observatory  of  Paris  nad  undertaken  an  Atlas  of  the  General  Movements 
of  the  Atmosphere  over  the  surface  of  the  Atlantic  and  of  Europe.  Circum- 
stances which  need  not  be  recalled  here  have  interrupted  this  work,  which  has 
been  partially  resumed  by  M.  Mohn.  Instead  of  leaving  to  this  useful  work 
the  somewhat  personal  character  which  it  has  maintained  up  to  the  present 
time,  notwitiistandiiig  the  co-operation  of  difPerent  meteorolog^s,  it  cannot  be 
doubted  that  its  adoption  by  a  higher  authority  would  ensure  its  diiration, 
while  furnishing  it  with  more  powerful  means  of  action.  Without  in  any  wa^ 
trammelling  the  free  development  of  individual  efforts,  it  seems  to  us  tnat  if 
meteorologists  could  agree  as  to  the  grand  works  that  the  science  demands,  and 
as  to  their  division  among  the  establishments  disposed  to  undertake  them  on  the 
general  basis  decided  by  the  Congress,  the  science  would  advance  with  rapid 
strides.  Each  work  effected  would,  moreover,  open  out  new  fields,  and  the 
congresses  becoming  periodical,  the  general  work  could  each  year  be  made  to 
conform  to  the  new  conditions  arising  from  the  progress  made. 
Eiotumge  of  23.  We  shall  content  ourselves  by  stating  here  what  is  done  in  France.    The 

puWi^ona,  Observatory;  is  allowed,  to  send  the  "  Bulletin  International  "post  free  over 
French  territory,  but  this  privilege  ceases  at  the  frontier.  The  numerous 
meteorological  documents  which  are  sent  from  France  to  the  Observatory  are 
enclosed  in  an  envelope  addressed  to  the  Minister  of  Public  Instruction,  and 
bearing  the  words  "  Service  M^teorologique ;"  these  documents  are  sent  free  to 
the  Observatory.  The  transmissions  from  the  Observatoiy  to  its  correspondents 
in  France  are  sent  free  in  the  same  wav,  provided  the  address  is  not  Mr.  So 
and  So,  Prefect,  Director,  or  President ;  but  simply  "  The  "  Prefect,  Director,  or 
President.  If  the  **  frank  "  stops  at  the  frontiers,  it  is  because  it  is  not  recog- 
nized bvthe  other  states  ;  but  free  transmission  being  given  for  meteorologi<»d 
despatches  by  telegraph,  the  same  might  also  be  conceded,  as  regards  the  post, 
under  certain  conations,  which  may  be  easiljr  imagined  and  carried  out.  There 
is  the  consular  route*aIso,  of  which  we  occasionally  make  use. 

EBtablishment  of      24.  Such  an  establishment  exists  in  France,  and  it  enters  into  the  traditions 

oenMoijaoes,      of  the  country  there,  but  it  only  wishes  to  possess  a  moral  influence  over  its 

'  correspondents  ;  it  limits  itself  to  furthering  their  works  and  to  contributing 

to  give  them  greater  homogeneity  and  to  make  them  known.    The  bonds  which 

link  the  stations  to  the  central  establishment  are  quite  voluntary,  and  that  is 

sufficient. 

Weather  tele-  25.  We  shall  content  ourselves  with   reproducing  here  M.  Fradesso  da 

graphy,  p.  82.        Silveira's  reply  to  this  question  in  his  printed  letter : — 

"  It  appears  to  us  that  the  exchange  of  meteorological  telegrams  becomes 
indispensable;  but  this  interchange  will  not  produce  the  results  which  might 
be  expected,  until  all  countries  take  suitable  steps  for  preventing  delay  in  the 
transmission  of  bulletins." 

An  inspection  of  the  Daily  Bulletin  of  the  Observatory  shows  how  far  this 
condition  is  from  being  realised. 

Bans  for  Con-  26.  The  Congress  of  Vienna  may  take  place  bv  the  voluntary  meeting  of 
gross,  p.  84.  meteorologists  of  different  countries.  They  will  have  sufficient  standing  to 
discuss  the  questions  relative  to  the  future  of  their  science,  and  t(r  enter  into 
personal  engagements  to  cany  out  the  conditions  prescribed.  The  solutions 
proposed  by  this  assembly,  even  if  it  were  merely  of  a  private  nature,  entirely 
without  any  official  connexion,  would  no  doubt  have  great  authority  with 
the  respective  governments ;  we  think,  however,  that  under  these  conditions 
the  meeting  would  lose  much  of  its  efficacy. 

In  the  majoritir  of  European  states,  meteorological  institutes  or  establish- 
ments are  founaed  and  maintained  by  the  governments;  and  whatever 
authority  they  have  in  their  own  country,  the  directors  of  these  establish- 
ments are  responsible,  both  for  the  works  which  are  entrusted  to  them^  and  for 
the  resources,  in  materials  and  staff,  placed  at  their  disposal. 
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The  deliberationB  of  the  Congress  may,  and  ouffht  io,  bring  about  modifica- 
tions in  the  nature  and  conduct  of  the  works  undertaken ;  £bancial  and  other 
engagements  may,  and  should,  result  from  them,  either  by  the  proposal  of  new 
umts  of  measure*  the  ordination  of  publications  of  general  utility,  or  the 
request  for  free  transmission,  by  telegraph  or  post,  on  a  more  extensive  scale. 
If  questions  of  such  a  nature  may  be  raised  it  seems  that  the  Groyemments 
interested  ought  at  least  to  be  invited  to  represent  themselves  officially.  They 
alone,  in  feuct,  can  give  to  the  Ck)ngress  a  really  International  character,  and  are 
able  to  give  a  guarantee  that  the  necessary  steps  shall  be  taken  to  give  effect  to 
its  deliberations. 

It  seems  therefore  necessary  that  the  organizers  of  the  Congress  should  obtain 
the  official  adherence  of  the  Governments  to  the  projected  meeting. 

That  if  these  steps  are  thought  unnecessary  or  inopportune,  the  &st  Congress, 
while  maintuning  a  private  character,  should  endeavour  to  establish  an 
International  Association  of  acknowledged  public  utility,  having  regular  sittings 
like  the  International  Geodetical  Society,  and  like  it  appointing'  a  permanent 
working  committee,  whose  duty  should  be  to  prepare  for  future  meetings,  and 
to  watch  over  the  execution  of  former  resolutions.  Whatever  amount  of 
activi(T  may  be  displayed  hj  the  meteorologists  assembled  at  Vienna  they  can 
only  sketch  out  the  preliminary  groundwork  of  their  future  operations.  The 
organization  of  a  science,  requiring  such  great  co-operation  and  uniformity  of 
method, cannot  be  the  work  of  a  day;  it  requires  permanent  and  prolonged 
exertion. 
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LONDON: 

Printed  bj  Gbobob  E.  Etrb  and  Whxiax  Spottiswoodb, 

Pnnten  to  the  Queen's  most  Excellent  Majesty. 

For  Her  Majesty's  Stationery  Office. 

[9088.— 760.— 2/78.] 

[P.  1981 250,-2/73.] 
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Gentlemen, 

I  HAVE  the  honour  to  submit  to  you  a  trans- 
lation of  the  Report  of  the  Proceedings  of  the  Meteoro- 
logical Congress  of  Vienna  in  September  last. 

The  text  followed  differs  from  that  of  the  German 
original  in  that  the  alterations  contained  in  the  table 
of  errata  hare  been  introduced,  and  that  a  few  addi- 
tional corrections,  which  have  been  noted  in  their 
proper  places,  hare  been  inserted. 

There  is  yet  a  farther  Report  to  appear.  It  is  on 
the  subject  of  Weather  Telegraphy  and  Storm  Warnings, 
and  was  presented  to  the  Congress  by  a  Committee 
appointed  by  the  Meteorological  Conference  at  Leipzig 
in  1872.    This  Report  will  be  printed  separately. 

Tour  obedient  Servant, 

Robert  H.  Soott. 

To  the  Meteorological  Committee  of 
the  Royal  Society. 
Dec.  22, 1873. 
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Plantamour,  E. 
Qaetelet,  £. 


Director  of  Madrid  Obserratory 

Director  of  the  Royal  Meteorolo- 
gical iDBtitate  of  the  Ketherlanda, 
Utrecht. 

Director  of  the  Boyal  Obeervatory  at 
Leipzig. 

Secretanr  of  the  Scottish  Meteorolo- 
gical Society,  Edinbiirgh. 

Chief  Secretary  of  the  Inspectorate- 
General  of  Chinese  Maritime 
Customs. 

Professor  at  the  Royal  University  at 
Pavia. 

Director  of  the  Central  Physical 
Obeenratory  at  Constantinople. 

Ministerial  Secretary  in  the  Imperial 
Royal  Ministiy  of  Commerce. 

Assistant  at  the  Royal  Prussian 
Meteorological  Institute. 

Director  of  the  Royal  Obserratory  at 
Fforence. 

Professor  at  Aschaffenbarg  - 

Director  of  the  Obsenratory  at  the 
Polytechnic  School  at  Lisbon. 

Inspector  of  Telegraphs  at  Liege. 

Adjanct  at  the  Imperial  Royal 
Central  Meteorological  Institute  at 
Vienna. 

Director  of  the  Royal  Danish  Meteo- 
rological Institute  at  Copenhagen. 

Director  of  the  Imperial  Royal 
Central  Meteorological  Institute  at 
Vienna. 

Ministerial-rath  in  the  Imperial 
Royal  Ministry  of  Agriculture  at 
Vienna. 

Director  of  the  Royal  Norwegian 
Meteorological  Institute  at  Chris- 
tiania.  . 

Director  of  the  Imperial  Royal  Hy- 
droffraphio  Office  at  Pola. 

Brigadier-General,  Chief  Signal  Offi- 
cer of  tiie  United  States  Army, 
Washington,  D.C. 

Hydrographer  of  the  Imperial  Admi- 
ralty at  Berlin. 

Director  of  Geneva  Observatory 

Astronomer  at  the  Royal  Observatory 
at  Brussels. 


Spain. 
TheK 


Netheriands. 


The  German  Empire. 

Great     Britain     and 

Ireland. 
China. 

Italy. 

Turkey, 

Austria. 

The  German  Empire. 

Italy. 

Bavaria. 
Portugal 

Belgium. 
Austria. 

Denmark. 
Austria. 

Austria. 

Norway] 

Austria-Hungary* 

United  States  of  North 
America. 

The  German  Empire. 

Switzerland. 
Belgimn. 
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Bubenflon,  B. 

Schenzl,  G. 

Schmidt,  J. 
Schoder,  H. 

Scott,  B.  H. 

Sohnclpe,  €• 

Wild,H.    - 

Winnecke,  F. 
Zamara,  A« 


DesigDaticD. 


Director  of  the  Boyal  Swedish 
Meteorological  Institute  at  Stock- 
holm. 

Director  of  Ae  Boyal  Hangarian 
Central  Meteorological  Institute 
atPesth. 

Director  of  Athens  Obseryatoir 

Professor  at  the  Polytechnic  School 
at  Stuttgart. 

Director  of  the  Meteorological  Office, 
London. 

Professor  at  the  Polytechnic  School 
at  Garlsrohe. 

Director  of  the  Imperial  Bussian 
Central  Observatory  at  St.  Peters- 
burg. 

Director  of  the  Strasburg  Obser- 
Tatory. 

Jjispector  of  Ae  Imperial  Boyal 
Marine  Office  at  Trieste. 


Ddegatefor 


Sweden. 
Hungary. 


Greece. 

The  German  Empire. 

Great     Britain     and 
Irehmd. 
The  German  Empire. 


The  German  Empire. 
Austria. 
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PROCEEDINGS 


OF  THB 


METEOBOIOGICAL  CONGRESS  AT  YIEMA. 


Protocol  of  the  First  Oeneral  Meetiiig  of  the  Intematioiial  ist  Meeting. 
Meteorological  Congress  at  Vienna* 

Vienna,  September  2,  1873, 
Commencement  of  sitting,  10.30  a.m, 

Fbssent: 
His  Excellency  the  Minister  of  Instruction,  Carl  von  Str6ma3n:. 

Delegates  : 

MU.  Bruhns,  Buchan,  Buys  BaUot,  Campbell,  Cantoni,  Coum- 
baiy,  Czelechowsky,  Donati,  Dorgens,  Ebermayer,  Qloesener, 
Hann,  Hoffmeyer,  Jelinek,  Lorenz,  Mohn,  Miiller,  Neumayer, 
Plantamour,  Quetelet,  Rubenson,  Schenzl,  Schoder,  Scott,  Sohncke, 
Wild,  Winnecke,  Zamara. 

Of  the  visitors  invited  the  following  were  present : — 

As  representative  of  the  Minister  of  War,  Rear-Adm.  G.  v. 
Millossich. 

Dr.  W.  Koppen,  Assistant  at  the  Central  Physical  Observatory, 
St.  Petersburg. 

M.  Si  Kostlivy,  Assistant  at  the  Central  Meteorological  In- 
stitute, Vienna. 

Dr.  Th.  V.  Oppolzer,  Regierungsrath  and  Professor  in  the  Uni- 
versity of  Vienna. 

M.  F.  Osnaghi,  Adjunct  at  the  Central  Meteorological  Institute, 
Vienna. 

Dr.  Aug.  Petermann,  Gotha. 

M.  E.  Sedlaczek,  Lieut-Colonel,  Institute  for  Military  Geo- 
graphy, Vienna. 

Dr.  Edm.  Weiss,  Professor  in  the  TTniversity  of  Vienna, 

M.  Jelinek,  in  the  name  of  the  Permanent  Committee  elected 
at  Leipzig  in  the  previous  year,  declared  the  meeting  opened. 

Thereupon,  His  Excellenct  the  Minister  of  Instbuction, 
C.  y.  Stbieuatb  welcomed  the  Congress  in  the  name  of  the  Go- 
vernment in  the  following  speech : 


Digitized  by 


Google 


6 

i8t  Meeting.  It  is  a  firuitful  thought  to  introduce  in  all  countries,  by  the 

personal  intercourse  of  and  united  action  between  men  of  science, 
a  common  system  of  observation,  and  a  discussion  of  the  meteoro- 
logical phenomena  which  in  their  varying  form  are  manifested 
over  the  entire  earth.  In  this  way  not  only  will  scientific  inves- 
tigation more  speedily  reach  its  goal,  but  also  that  highly  practical 
point  of  view  will  be  sooner  attained,  which  will  direct  on  the 
progress  of  meteorology,  the  eyes,  not  only  of  sailors  and  agricul- 
turists, but  of  all  educated  men.  My  first  duty,  therefore,  is  a 
pleasant  one,  to  express  to  all  the  Governments  most  sincere 
thanks  for  the  great  readiness  with  which  they  have  supported 
this  undertaking  by  sending  their  delegates. 

You  especially,  gentlemen,  do  I  greet  most  heartily  in  the 
name  of  the  Austrian  Government,  and  I  accompany  the  laborious 
work  which  will  be  thrown  upon  you  during  the  next  few  days, 
with  the  honest  wish  that  the  history  of  the  exact  sciences  will 
mark  the  First  InterTudional  Meteorological  Congress  in  Vienna 
as  an  important  turning  point  in  the  development  and  importance 
of  meteorology* 

M.  Buys  Ballot,  in  the  name  of  the  Congress,  thanked  the 
Imperial  Government,  for  the  successful  organization  of  the 
Congress,  and  His  Excellency  for  the  kindly  words  of  welcome 
which  had  fallen  from  him.  The  thanks  were  expressed  by  the 
members  by  rising  from  their  seats. 

M.  Jelinek  briefly  touched  on  the  questions  to  be  discussed 
by  the  Congress,  and  he  saw  a  favourable  omen  for  their  satis- 
factory solution  in  the  circumstance  that  almost  aU  Governments 
which  had  received  invitations  had  sent  representatives.  There 
was  one  serious  exception,  for  one  country  which  had  yielded 
distinguished  contributions  to  the  department  of  exact  science, 
was  not  represented  at  the  Congress,  but  even  in  this  case 
co-operation  in  the  common  work  might  confidently  be  expected  : 
it  was  farther  to  be  regretted  that  by  the  mode  of  the  con- 
stitution of  the  Congress,  which  only  admitted  delegates  of 
Governments,  it  has  become  impossible  for  many  eminent 
meteorologists,  who  had  been  present  at  the  Leipzig  Conference, 
to  take  part  in  the  labours  of  the  Meteorological  Congress. 

Finally  he  held  it  for  his  duty  on  the  day  of  the  opening  of 
the  Congress  to  refer  to  those  men  who  for  a  long  series  of 
years  had  held  the  first  rank  in  the  sciences  of  Meteorology  and 
Terrestial  Magnetism,  and  had  introduced  into  the  science  a  more 
comprehensive  treatment  of  the  various  questions  from  a  more 
general  point  of  view,  and,  inasmuch  as  they  had  insured  the 
general  recognition  of  the  necessity  of  working  in  common,  had 
rendered  possible,  and  smoothed  a  way  for  the  meeting  of 
to-day.  He  would  only  mention  three  most  eminent  names,  as 
the  men  who  bore  them*  were  unfortunately  absent  from  the 
Congress ;  Geheim.  Regierungsrath  Dove,  of  Berlin,  who  had 
been  prevented,  owing  to  the  delicate  state  of  his  health,  from 
accepting  the  office  of  delegate ;  Director  Adolphe  Quetelet,  of 
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Brussels,  the  President  of  the  Maritime  Conference  at  that  place  istM^eciiig. 
in  1853 ;    and  General  Sir  Edward    Sabine,  of   London,  the 
founder  of    Magnetical  and  Meteorological  Observatories  over 
distant  points  of  the  earth's  surface. 

The  members  showed  their  recognition  of  the  services  of  the 
gentlemen  named,  and  their  regret  at  their  absence,  by  rising 
from  their  seats. 

M.  Jeunek  then  submitted  to  the  Congress  some  oommuni<- 
cations  which  had  been  received,  the  majority  of  which  would 
be  considered  in  detail  in  the  course  of  the  proceedings.  Only 
one  of  them  required  special  notice  at  this  juncture,  viz.,  the 
communication  from  the  Imperial  Academy  of  Sciences,  placing 
its  meeting-apartments  at  the  entire  disposal  of  the  Congress. 

The  meeting  then  proceeded  to  the  choice  of  the  Bureau.  His 
Excellency  the  Ministeb  of  Instruction  was  chosen  Honorary 
President,  and  accepted  the  post  with  thanks. 

As  Vice-Presidents  were  nominated  : — 

MM.  Bruhna  MM.  Scott. 

Buys  Ballot*  Wild. 

Jelinek. 

As  secretaries : — 

MM  Miiller.  i  H.  Sohncke. 

Neumaj^er.  | 

The  proposed  Byelaws  and  the  Programme  of  Proceedings 
which  were  to  be  discussed  at  the  next  meeting  were  then  read. 

The  following  Agenda  were  adopted  f<H*  the  next  meeting 
(Wednesday,  September  3, 10  o'clock)  : — 

1.  Discussion  on  Byelaws  and  Pi'ogramme. 

2.  Appointment  of  Sub-committees. 

3.  Discussion  on  Questions  12-17  of  the  Programme. 

Close  of  the  sitting  at  11.30  a.m. 

Verified  at  the  meeting  of  September  3  by  the  Chairman. 

Buys  Ballot. 


Protocol  of  the  Second  General  Meeting,  3rd  September  1873.  ^^  Meeting. 

10.20 


Present : — MM.  Bruhns,  Buchan,  Buys  Ballot,  Campbell,  Can- 
toni,  Coumbary,  Czelechowsky,  Donati,  Dorgens,  Ebermayer, 
Gloesener,  Hann,  Hoffmeyer,  Jelinek,  Mohn,  Miiller,  Neumayer, 
Plant&mour,  Quetelet^  Rubenson,  Schen2d,  Schoder,  Scott,  Sohncke, 
Wild,  Winnecke. 

Chairman : — M.  Buys  Ballot. 

After  reading  and  confirming  the  protocol  of  the  first  meeting 
the  list  of  the  documents  presented  to  the  Congress  was  com- 
municated. 
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3nd  Meeting.  Documents. 

J>oeiimeDt0 

received,  1.  Mr.  ScoTT  handed  in  a  communication  from  the  British 

P-  ^*-  Meteorological  Society,  containing  a  report  on  several  questions 

of  the  Leipzig  programme,  which  had  been  discussed  at  certain 

meetings  of  that  society. 

2.  Documents  relating  to  the  establishment  of  Meteorological 
Stations  in  China.    (40  copies.) 

3.  Letter  from  the  Astronomer  Royal  relative  to  the  establish- 
ment of  Meteorological  Stations  in  China.     (40  copies.) 

4.  Statistique  de  Servie.  2°^©  livraison,  redig^  par  W.  Jaks- 
chitsch.     (15  copies.) 

6.  Rev.  F.  W.  Stow.  An  Account  of  some  Experiments  on  Solar 
Radiation  made  at  Harpenden,  Herts.    (8  copies.) 

6.  Symons.  Description  of  Rain  Gauges  used  in  the  Experi- 
ments at  Strathfield  Turgiss,  Winchfield,  Hampshire.    (60  copies.) 

7.  PresteL  Ergebnisse  der  Beobachtungen  und  Erfahrungen, 
betreffend  die  Sturrawamungen  und  die  Stuimsignale.  (26 
copies.) 

8.  Zurcher  &  Margolin.  Discours  du  -Commodore  Mauiy.  (6 
copies.) 

9.  Wild.  Probe  einer  Anordnung  des  Druckes  der  Beobach- 
tungen ftir  das  Jahrbueb.     (30  copies.) 

10.  Poey.    Nouvelle  classification  des  Nuages.     (1  cdpy.) 

11.  Donati.  Sul  modo  con  cui  si  propagarono  i  fenomeni 
luminosi  della  grande  aurora  polare  del  Febbrajo  1872.  Firenze, 
1873.     (30  copies.) 

12.  TTlysse  Marchi.  Le  thermom^trographe  k  maxima  et  & 
minima  itnagin^  et  construit  par  U.  M.  Florence,  1872.  (40 
copies.) 

13.  Wild.  Anhangzu  denAnnalen  des  physikalischenCentral- 
Observatoriums  fur  1872.  Meteorologische  Beobaditungen  nach 
graphischen  Instrumenten  und  magnetische  Beobachtungen  in  St. 
Petersburg.     (80  copies.) 

^'  ^^'  14.  M.  Jelinek  handed  in  a  printed  circular  of  Professor 

R.  Wolf,  of  Zurich,  to  the  members  of  the  Meteorological  Com- 
mittee of  the  Swiss  Natiiral  History  Society  and  on  the  duties  of 
the  delegates  of  Switzerland  at  the  Meteorological  Congress. 

P'  ^^'  16.  The  same.   A  letter  to  himself  from  Professor  E.  Pkntamour, 

of  Geneva,  on  the  foundation  of  an  International  Central  Estab- 
lishment for  Meteorology. 

P*  ®^'  16.  The  same,    A  paper  from  Mr.  Q.  J.  Symons,  of  London, 

respecting  the  method  adopted  in  England  for  the  observation  of 
Solar  Ra^tion. 

^*    •  17.  The  same.    A  pi^er  from  Mr.  G.  J.  Symons  respecting  the 

Rain  gauges  used  in  England. 

^'  *•  18.  Mr.  Scott  handed  in  a  communication  from  Mr.  G.  T. 

Kingston,  Director  of  the  Meteoi'ological  Office  in  Canada,  res- 
pecting the  most  siutable  exposure  of  thermometers. 

19.  The  same.  A  letter  from  Surgeon-Major  Black,  of  Edin<- 
burgh^  containing  the  description  of  a  Rain  gauge  for  use  at  sea. 
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20.  The  Chaibmak  submitted  a  communication  from  Pro£  Q.  andHeedng, 
Cantoni  containing  his  reply  to  the  questions  relating  to  the  ^^J"^** 
oalculation  of  Temperature  and  Humidity.  p.  gol 

M.  DoNATi  submitted  a  centigrade  thermometrograph  by  U. 
Marchi  of  Florence  for  inspection. 

The  Chaibhan  announced  that  M.  Fradesso  da  Silveira 
regretted  being  prevented  by  the  state  of  his  health  &om  taking 
part  regularly  in  the  proceedings  of  the  Congress,  and  from  having 
his  name  placed  on  any  of  the  sub-committees  which  were  to  be 
formed 

The  next  business  was  the  reading  of  the  provisional  and  Bye-laws, 
adoption  of  the  definitive  Bye-laws.  P*  ^^" 

In  §  6  of  the  provisional  bye-laws  Mr.  Scott  proposed  to  in- 
sert after  the  first  sentence,  "  If  the  votes  be  equal,  the  vote  of 
'*  the  Vice-President  in  the  chair  shall  decide." — Adopted. 

In  §  7.  M.  Buys  Ballot  proposed  to  substitute  for  the  word 
**  chosen  "  the  word  ^  confirmed.'' 

M.  Neumayer  preferred  to  leave  the  paragraph  in  its  existing 
form;  for  he  wished  that  the  Sub-Committees  should  be  chosen  by 
tiie  Congress,  and  should  be  given  power  to  add  to  their  numbers. 

M.  Jelinek  proposed  to  phrase  the  whole  paragraph  as  fol- 
lows :  **'  For  certain  questions  in  the  programme  sub-committees 
"  will  h$  appointed,  whose  members  will  be  nominated  by  the 
"  Bureau  and  confirmed  by  the  Congress.** 

§  7  was  adopted  in  this  form. 

Accordingly  the  Bye-laws  run  in  the  form  given  in  the  Ap-  p.  40. 
pendix.     (Appendix  1  to  Protocol  No.  II.) 

The  Congress  next  proceeded  to  the  discussion  of  the  Pro-  Programme, 
gromvme  of  present  proceedings.  The  Organization  Committee  ^'  ' 
nominated  at  Leipzig  in  1872  had,  with  the  assistance  of 
MM.  Buys  Ballot,  Neumayer,  and  Scott,  proposed  a  provisional 
programme  for  the  present  proceedings  (in  connexion  with  the 
subjects  discussed  at  the  I^ip2dg  Conference),  containing  five 
headings  and  28  separate  questions. 

In  the  discussion  as  to  the  adoption  of  this  provisional  pro- 
gramme, or  of  possible  changes  in  it, 

M.  Plantamouk  asked  permission  to  speak.  He  said  that  J'^^^®^^ 
am<mg  the  subjects  included  in  the  programme  a  very  impor-  p^27, 50,71. 
tant  one  was  not  mentioned,  which  if  it  were  first  brought  for- 
ward, would  render  the  discussion  of  several  of  the  individual 
questions  superfluous,  and  thus  would  shorten  the  proceedings. 
This  is  the  foundation  of  a  Central  Meteorological  Institute. 
He  proposed  to  place  this  question  as  the  first  on  the  programme. 

M.  Bbithns  expressed  himself  against  this  proposal  inasmuch 
as  the  question  was  virtually  one  of  organization,  and  so  could 
best  be  treated  under  the  5th  heading  (Organization)  as  Ques- 
tion 25a. 

M.  Wild  suppoi-ted  this  amendment. 

M.  HoFFKEYER  was  of  Opinion  that  the  main  object  of  the 
Congress  was  to  establish  something  of  an  International  cha- 
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2iid  Meeting. 

Programme, 

Internatipnal 
InstHttte. 


Sub-corn* 
mittees. 


racier.  This  might  be  brought  about  in  the  following  way 
Certain  stations  in  the  Organization  of  each  country  might  be 
designated  as  International  stations,  while  the  remainder  might 
•remain,  as  heretofore,  national  or  local. 

M.  Buys  Ballot  wished  that  the  provisioual  Programme 
should  be  definitely  adopted,  and  that  any  new  proposal,  like 
this  of  M.  Plantamour*s,  should  be  introduced  as  an  Appendix 
to  the  Programme. 

M.  Jelinek  considered  the  question  raised  by  M.  Plantamour 
to  be  the  most  difficult  and  important  of  all.  It  therefore  could 
not  be  discussed  at  once  at  a  general  meeting,  but  must  be 
prepared  by  deliberation  in  sub-committees,  and  meantime  there 
was  time  to  proceed  to  the  consideration  of  the  other  less 
important  questions. 

Mr.  BucHAN  agreed  on  the  whole  with  M.  Jelinek.  He  con- 
sidered it  better  to  keep  to  the  programme  which  was  before  the 
meeting,  inasmuch  as  thereby  a  gr^ual  approach  was  made  to 
the  most  important  questions  of  organization,  and  so  many 
difficulties  would  be  removed  out  of  the  way. 

M.  RxTBENSON  also  wished  that  the  programme  should  be  main- 
tained, but  that  most  of  the  questions  should  be  considered  from 
two  distinct  points  of  view,  the  international  and  the  national, 
just  as  M.  Hoffmeyer  had  proposed  a  corresponding  subdivision 
of  the  stations. 

Mr.  Scott  remarked  at  this  juncture,  that  though  he  was 
present  as  representative  of  his  Government,  that  Government 
would  not  consider  itself  as  bound  by  any  of  tiie  decisions  of  the 
Congress. 

A  proposal  from  M.  Wild,  to  refer  the  question  of  the  orga- 
nization of  an  International  Institute  to  the  sub-committee  to 
be  appointed  for  Weather  Telegraphy  and  Maritime  Meteorology 
was  rejected,  M.  Neukayeb  having  expressed  himself  against  it, 
inasmuch  as  this  sub-committee  which  had  already  more  than 
enough  to  do,  would  be  entirely  unable  to  undertake  this 
discussion. 

M.  DoNATi  remarked  that  a  proposal  somethiug  like  that  of 
M.  Plantamour  was  already  contained  in  Question  28  of  the 
programme,  viz.,  the  proposed  nomination  of  an  International 
Committee  to  carry  out  the  resolutions  of  the  Congress,  and  that 
accordingly  M.  Plantamour 's  proposal  might  be  treated  as  Ques- 
tion 29,  as  a  sequel  to  Question  28. 

A  division  was  taken  on  the  question  whether  the  proposal  for 
the  establishment  of  an  International  Institute  should  be  included 
in  the  programme  itself  or  as  an  appendix  to  it,  and  the  matter 
was  decided  in  &vour  of  the  fbrmer  alternative. 

The  Chairman  remarked  that  the  permanent  committee  in 
making  arrangements  for  the  discusion  of  the  28  questions  of 
the  programme  had  made  the  proposal  to  refer  the  majority  of 
the  questions  to  sub-committees,  and  to  discuss  at  general  meetings 
only  a  few  which  were  specially  mentioned. 
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In  general  accordance  with  this  proposal  the  Congrees  decided  *^  Maeting. 
that  tihe  questions  to  be  considered  at  general  meetings  should  '^a^SSS* 
be  1  (Barometer),  17  (Units  of  Scale),  19,  20  (Mean  and  Normal  niSiT^ 
Values),  26  And  27  (Publications).    AH  other  questions  were  to 
be  referred  to  several  sub-committees  of  which  ^e  following  is 
a  list : — 

I.  Questions  2-6  (Thermometer). 
II.  „        7-9  (Wind). 

Ilf.  „        10, 11, 14  (Rain  and  Evaporation). 

IV.  „         18  (Times  of  Observation). 

V.  „        21,  22  (Weather  Telegraphy,  Maritime  Meteo- 

rology). 
VI.  „         28-26  (Ch^zation). 

Vn.  „        28  and  M.rlantamour's  proposal  (carrying  out 

the  Resolutions  of  the  Congress, — Interna- 
tional Institute). 

On  Questions  12,  13,  15,  16  (Hail,  Thunderstorms,  Oloud)^ 
there  was  a  report  from  the  Committee  appointed  last  year  at 
Leipzig  (Ebermayer,  Schoder,  and  Sohncke)  so  that  no  new 
sub-committee  was  required  for  these  matters  at  present. 

The  Chaibhan  inquired  if  any  delegate  wished  to  propose 
additions  to  the  programme. 

Mr.  Campbell  stated  that  he  was  commissioned  from  the  Chma 
Inspector-General  of  Customs  in  China  (Mr.  Hart),  who  intended 
to  organize  meteorological  stations  in  that  country,  which  would 
be  in  connection  with  Japanese,  Russian,  Spanish,  Dutch,  French, 
and  English-colonial  stations,  and  he  hoped  that  this  subject 
might  'to  admitted  to  form  a  part  of  the  deliberations  of  the 
Congress. 

M.  Jeiinek  thought  that  a  special  sub-committee  should  be 
appointed  for  this  question,  and 

M.  Neumater  supported  the  proposal 

The  Congress  decided  to  nominate  this  sub-committee. 
No.  VIII.  (for  Chinese  stations). 

M.  Sohncke  remarked  that  no  notice  of  self-recording  instru-  Sel^reoording 
ments  appeared  in  the  programme  and  wished  to  see  the  following  ~  " 

question  included  in  the  programme : — 

''What  self-recording  instruments  have  been  found  to  be 
the  best  hitherto  ? " 

Mr.  Scott  thought  the  question  of  too  great  compass  and  also 
to  be  unripe  for  decision  as  yet. 

MM.  Jelinek  and  NEUMArER  expressed  themselves  to  the 
same  effect.  They  thought  it  desirable  that  the  directors  of 
central  institutes  should  publish  their  experiences  of  their  self- 
recording  instruments  in  greater  detail  than  has  hitherto  been 
the  practice,  giving  the  comparisons  of  the  data  of  the  self- 
recording  instruments  with  the  original  eye-observations.  The 
result  would  be  that  a  fiiture  Congress  would  have  suflScient 
material  for  a  consideration  of  the  question^ 
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2nd  Meedng.        M.  Bbxjhns  proposed  that  a  general  meetLog  should  be  ap- 
i^tenmente!*  propriated  to  scientific  communications  on  the  experience  gained 
of  self-recording  instruments. 

M.  SOHNCKE  assented  to  this  proposal,  withdrawing  his  former 
motion  as  too  wide  in  its  scope. 

M.  Wild  supported  the  wish  expressed  by  M.  Jelinek.    On  a 
division  the  proposal  of   MM.   Bruhns  and  Sohncke  was  not 
adopted, 
p.  41.  Thereupon  the  Programme  for  the  proceedings  of  the  Congress 

was  adopted  in  the  form  in  which  it  appears  as  Appendix  2  to 
Protocol  No.  II. 

M.  Jelinek  brought  forward  two  more  proposals  as  additions 
to  the  programme  respecting  an  interchange  of  reports  from  the 
central  offices  on  the  condition  of  meteorological  investigations 
and  publications,  as  well  as  respecting  the  existence  of  long 
continued  series  of  observations. 

Both  proposals  were  to  be  submitted  in  writing  at  the  next 
meeting. 

Sub-c<Hn-  The  sub-committees  were  then  appointed.    This  was  effected  by 

mittees.  ^Ijq  several  delegates,  who  wished  to  take  part  in  the  deliberations 

on  the  respective  questions,  volunteering  to  act  upon  the  sub- 
committees. The  eight  sub-committees  were  accordingly  nomi- 
nated as  follows : — 

Sub-Committee  I. 

Questions  2-6  (Thermometers). 
President :— M.  Wild. 
Reporter : — M.  Plantamour. 

MM.  Bruhns,  Buohan,  Cantoni* 

Sub-Committee  II. 

Questions  7-9  (Wind). 
President: — ^Mr.  Scott. 
Eeporter : — M.  Hoffmeyer. 
MM.  Coumbary,  Mohn,  Rubenson,  Wild. 

Sub-Committee  III. 

Questions  10,  11,  14  (Rain  and  Evaporation). 
President : — M.  Plantamour. 
Reporter : — M.  Ebermayer. 
MM.  Buchan,  Schenzl,  Schoder,  Wild. 

Sub-Commitlee  IV. 

Question  18  (Hours  of  Observation). 
President : — ^M.  Plantamour. 
Reporter : — M.  Hann. 

MM.  Coumbary,  Schoder. 
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Sub-Com/mittee  V.  2nd  Meeting. 

Sab-oom- 

Question  21, 22  (Weather  Telegraphy  and  Marine  Meteorology),    mitteee. 
Resident ; — M.  Buys  Ballot. 
Reporters: — MM.  Scott  and  Neumayer. 
MM.*  Bruhns,  Campbell,  Donati,  Hoffineyer,  Mohn,  Miiller, 
Bubenson. 

Sub-Cornmittee  VI. 

Questions  23-25  (Organization). 
President : — M.  Bruhns, 
Eeporter:— M.  Wild. 
MM.  Buchan,  Buys  Ballot,  Cantoni,  Ebermayer,  Neumayer, 
Schenzl,  Soott 

Svh-Committee  VII. 

Questions  28,  29  (carrying  out  Congress  Resolutions). 
President : — ^M.  Plantamour. 
Reporter: — M.  Hoffmeyer. 
MM.  Buys  Ballot,  Mohn,  Rubenson. 

Sy^Com/mittee  VIII. 

(China.) 

President : — Mr.  Buchan. 
Reporter: — Mr.  Scott. 
MM*  Bjiys  Ballot,  Campbell,  v.  Czelechowsky,  Wild. 

The  Chaibman  requested  the  sub-committees  to  come  together 
inunediately  after  the  close  of  the  sitting,  and  announced  the 
Agenda  for  the  third  general  meeting  to  be  held  on  Friday  the 
5th,  at  10  a.m,  viz. : — 

1.  Official  business. 

2.  Consideration  of  Questions  12, 13, 15,  16,  and,  if  time  per- 
mitted, also  of  1  and  17  of  the  Programme. 

The  sitting  was  adjourned  at  1.30  p.m. 

Verified  at  the  meeting  of  the  5th  September  by  the  Chairman. 

Robert  H.  Scott. 


Protocol  of  the  Third  Meeting,  September  5, 10.15  a.m.      srd  Meeting; 

Pbesent: 

Delegates: — MM.  Bruhns,  Buchan,  Buys  Ballot,  Cantoni, 
Coumbary,  Czelechowsky,  Donati,  Dorgens,  Ebermayer,  Fradesso 
da  Silveira^  Gloesener,  Hann,  Hoffmeyer,  Jelinek,  Ix)renz,  Mohn, 
Miiller,  Neumayer,  Plantamour,  Quetelet,  Rubenson,  Schenzl, 
Schoder,  Scott,  Sohncke,  Wild,  Winnecke. 

Visitors : — MM.  Koppen,  Weiss. 

Chairman: — ^Mr.  Scott. 

The  Protocol  of  the  second  meeting  was  read  and  confirmed. 

82956.  }^ 
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3id  Meeting.        The  ChaiilmJlN  read  a  telegram  from  Oeheimrath  Dove  at 

Berlin^  expressing  bis  thanks  to  the  Congress. 
Haf  In  accordance  with  the  Agenda  the  discussion  of  Question  12 

of  the  Programme  was  commenced. 
It  runs  as  follows : — 

•   Is    it  desirable  in  giving  the  falls    of  Hail  to  draw'  6 
distinction  between  "  Graupel "  and  true  Hail  ? 

p.  42.  .  At  the  suggestion  of  M.  Bbuhns  the  respective  portion  of  the 

report  of  the  sub-committee  nominated  at  Leipzig  in  1872 
(Ebermayer,  Schoder,  Sohncke)  hereto  appended  (Appendix  1  to 
this  Protocol)  was  read. 

After  a  long  discussion  on  this  question,  in  which  especially 
MM.  Wild,  Scott,  Quetelet,  Sohnckb,  Ebebhayeb,  Bbuhns, 
HovFMETEB  and  Jeukek  took  part,  the  following  proposal  made 
by  Wild,  and  amended  by  Jelinek  w^fi  g^opted : — 

Hail  is  to  be  desoribed  as  a  precipitation  of  frozen  water, 
in  which  the  stones  attain  such  a  magnitude  that  they 
may  be  expected  to  do  damage  to  agricultural  products. 

Thunder-  The  next  subject  on  the  Agenda  was  Question  13  of  the  Pro- 

*^         gramme. 

a.  In  counting  Thunderstorms,  should  the  Storms  as  such  or 

the  Days  of  Storm  be  given  f 

b.  In  what  way  should  the  instances  of  Sheet-lightning  be 

noticed? 

The  report  of  the  above-named  Leipzig  Committee,  in  reference 
to  a,  was  read,  and  after  some  remarks  by  MM.  Bbuhns,  BtrcHAN^ 
Plantahgub  and  Quetelet,  the  recommendations  of  the  sub* 
committee  were  adopted. 

In  order  to  obtain  values  which  admit  better  of  comparison 
it  is  recommended  only  to  count  the  Days  of  Thunder- 
storms, but  this  is  not  intended  to  prevent  individual 
observers  from  inserting  ia  the  column  of  **  Remarks,"  in 
addition  the  number  of  the  Storms,  the  time  of  their 
commencement,  their  duration,  direction  of  motion,  &a 
In  reference  to  135  the  respective  portion  of  the  report  of 
the  sub-committee  was  read,  and  finally  the  proposal  of  the 
majority  of  the  sub-committee,  supported  by  MM.  Wild  and 
Quetelet  was  adopted : — 

M  days  of  storm  only  those  are  to  be  noted  on  which  both 
Lightning  and  Thunder  have  been  observed.  If  only 
Lightning  without  Thunder  has  been  noticed  the  entry  for 
the  day  must  be  Sheet  Lightning. 

At  this  point  M.  Neitmateb  communicated  some  experiences 
of  his  own  regarding  special  electrical  phenomena  in  connexion 
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wiih  ihis  question,  and  recommended  particularly  the  obflerva-  9rd  ] 
tions    of  such    sound-phenomena,    at    the    time   of   electrical  ^^^""^^f- 
discharges,  as  hissing,  and  a  harsh  rattle  preceding  the  actual 
thunder. 

The  first  portion  of  Question  15  was  next  taken  up : —  cioad,  p.  44. 

In  what  way  should  the  proportion  of  Cloud  in  the  sky  be 
estimated  and  indicated  ? 

M.  ScHODES  read  the  respective  portion  of  the  above-named 
report  of  the  Leipzig  Committee. 

M.  Buys  Ballot  explained  that  he  had  hitherto  employed  the 
method  of  description  of  the  degree  of  cloud  directiy  opposite  to 
that  now  proposed,  but  yet  that  he  was  quite  ready  to  introduce 
the  new  method  if  it  met  with  general  adoption. 

M.  QuETELET  made  an  ezactiy  similar  communication. 

Hereupon  the  recommendation  was  adopted  in  the  following 
words : — 

The  degree  of  cloudiness  is  to  be  given  by  the  figures 
0  —  10,  in  which  0  is  to  represent  a  sky  quite  free  from 
cloud,  and  10  an  entirely  overcast  sky. 

On  this  the  question  was  raised  by  MM.  Bkuhns  and  Wild  as  Cloud  Fomt. 
to  what  numerical  entries  should  be  made  in  the  cases  of  slight 
fog,  films  of  drrus,  &a  &c. 

Mr.  BucHAN  thought  it  right  to  describe  a  Photometer  con- 
structed by  Mr.  Thomas  Stevenson,  which  enables  the  observer 
to  estimate  the  intensity  of  light  and  thus  to  draw  approximate 
conclusions  as  to  the  density  of  the  cloud-covering. 

M.  Plaittakgur  pointed  out  the  insufficiency  of  such  an 
instrument  and  indicated  (followed  by  M.  Ebermateb)  the  im- 
portance of  minute  particulars  respecting  clouds  in  regard  of 
their  form  and  other  details. 

M.  HoFFMETER  remarked  that  in  Denmark  the  observers  noted 
not  only  the  amount  of  cloud,  but  also  the  general  colour  of  the 
sky,  and 

M.  Bbuhns  stated  that  he  considered  a  discussion  of  doud- 
forms  at  a  general  meeting  as  premature. 

The  meeting  then  decided  to  refer  the  points  which  had  just 
been  raised  in  reference  to  cloud-form  to  a  sub-committee. 

M.  LoBENZ  wished  that  it  should  be  decided  by  the  same  sub- 
committee, whether  or  not  it  would  not  be  possible  to  indicate 
a  uniform  thin  coating  of  cloud,  otherwise  than  by  lowering  the 
figure  for  the  degree  of  cloud,  for  by  the  usual  method  of  pro- 
cedure the  amount  of  superficial  extension  of  the  cloud  was 
confounded  with  the  thidcness  of  the  doud  strata. 

M.  Plaktakoxtb  recommended  to  the  consideration  of  the 
same  sub-committee  ^'  Hohenrauch,'*  and  Mr.  Buchak  the  ques- 
tion of  whether  in  case  of  "  blue  sky  "  the  horizon  is  or  is  not 
free  from  haze  or  mist^ 

B  2 
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Srd  Meeting. 
Cloud. 


Atmospberic 
Electricity. 


p.  45. 


Ozone,  p.  47. 


At  the  suggestion  of  the  Chairman,  supported  by  M.  Netj- 
iCATEft,  the  subject  was  referred  again  to  the  Leipzig  Committee, 
with  the  request  that  they  would  co-opt  members  as  requisite, 
and  present  a  report  as  soon  as  possible,  together  with  the  second 
part  of  the  report  of  Question  16,  which  could  not  be  discussed 
at  the  present  meeting. 

In  accordance  with  the  Agenda,  Question  16  was  next  dis- 
cussed : — 

Should  other  Meteorological  Elements  than  those  already 
enumerated,  e.g,y  Atmospheric  Electricity,  Ozone,  &c.,  be 
included  in  the  scope  of  normal  observations,  and  what 
are  the  best  instruments  for  observing  them  ? 

M.  SoHNCKE  reported  for  the  Leipzig  Committee  on  Atmos- 
pheric Electricity,  and  recommended  that  observations  of  it 
should  only  be  made  at  Central  Observatories,  and,  as  the  best 
form  of  apparatus,  Sir  W.  Thomson's  electrometer,  with  water 
(or  smoke)  as  collector. 

M.  Cantoni  remarked  that  he  had  obtained  very  good  results 
with  Palmieri's  electrometer,  and  he  accordingly  recommended  it. 
On  the  other  hand  M.  Qtjetelet  recommended  Peltier's  elec- 
trometer, which  had  been  used  at  Brussels  for  30  years  with 
good  results. 

M.  Buys-Ballot  confirmed  this  statement  from  20  years' 
personal  experience. 

It  was  resolved  in  accordance  with  the  proposal  of  the  sub- 
committee that  the  institution  of  observations  on  Atmos- 
pheric Electricity  be  recommended  only  for  Head  Observa- 
tories, and  that  the  decision  as  to  the  choice  of  the  best 
methods  of  observation  and  of  the  most  suitable  instru- 
ments, must  be  left  to  them. 

M.  Eberblayer  reported  on  Ozone,  and  recommended  that  ob- 
servations should  only  be  taken  at  Central  Observatories,  and  on 
•the  decimal  scale,  but  with  a  difierent  scale  of  colours  than 
that  given  by  Schonbein.  Despite  the  imperfection  of  existing 
ozonometers,  observations  should  be  conducted  for  the  future 
inasmuch  as  they  undoubtedly  yield  useful  relative  values. 

M.  Wild  said  that  according  to  Dohrandt's  investigations  the 
methods  which  had  been  as  yet  introduced  were  insufficient, 
inasmuch  as  they  gave  contradictory  results,  so  that  the  only 
recommendation  possible  was  that  better  modes  of  observation 
should  be  devised. 

Mr.  Scott  mentioned  the  wish  of  the  Army  Medical  Depart- 
ment to  learn  the  views  of  the  Congress  on  Ozone  observations, 
and  expressed  himself  at  the  same  time  against  the  modes  of 
observation  hitherto  employed  as  not  ensuring  sufficient  cer^ 
tainty. 
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M.  Neumayeb  spoke  from  his  own  five  years'  experience  in  3rd  Meeting. 
Australia,  that  all  the  Ozone  papers  now  in  use  were  insuflScieiit  Ozone, 
for  observations.     Observations  conducted  by  him  at  sea,  and  in 
all  climates,  in  rigid  adherence  to  the  rules,  proved  that  the 
evaporation  of  the  iodide  of  potassium  on  the  strip  of  paper 
materially  affected  the  results. 

"  M.  Ebericayeb  stated  that  he  had  obtained  in  a  six  years' 
course  of  observation  good  results,  which  allowed  him  to  recog- 
nise an  indubitable  connection  with  atmospheric  humidity,  and 
with  the  amount  of  electricity  in  the  air. 

M.  Cantoni  admitted  the  existence  of  such  a  connection,  on  the 
ground  of  seven  years'  observations,  but  considered  the  influence 
of  Light,  Temperature,  and  specially  of  the  motion  of  the  air 
as  predominant.  He  supported  M.  Wild's  proposal  for  renewed 
experiments. 

M.  Netmayer  further  remarked  that  he  had  not  been  able  to 
obtain  any  trustworthy  results  in.  spite  of  three -hourly  observa- 
tions, and  recommended  eudiometrical  observations. 

M.  Wild  communicated  his  experience  that  exposed  ozone 
papers  had  become  dark  in  six  hours,  but  that  after  the  lapse  of 
six  more  hours  the  colour  had  been  discharged. 

Mr.  BucHAN  said  that  observations  had  been  made  in  Scotland 
for  18  years  at  many  stations,  and  that  the  results  had  been  de- 
cidedly unsatisfactory.  Four  years  ago  a  Committee  had  been 
nominated  for  the  special  purpose  of  enquiring  into  the  state  of 
Ozone  observations.  The  Committee,  after  numereus  observations 
with  various  kinds  of  paper,  experiments  and  enquiries,  came  to 
the  conclusion  that  accurate  qualitative  and  quantitative  methods 
for  the  determination  of  the  ozone  present  in  the  air  are  still 
wanting.  The  imcertainty  of  ozone  observations  had  induced 
the  President  of  the  Scottish  Meteorological  Society  (the  Marquis 
of  Tweeddale),  to  devote  1002.  for  ozone  investigations,  and  the 
Committee  had  placed  themselves  in  communication  with  Profes- 
sors Andrews,  Belfast ;  Tait  and  Crum  Brown,  Edinburgh. 

The  Congress  hereupon  expressed  its  recognition  of  the  mu- 
nificent lil^rality  of  the  Marquis  of  Tweeddale  in  fostering 
scientific  investigation. 

After  another  reply  from  M.  Ebermayer,  the  following  pro- 
posal made  by  M.  Wild  was  adopted : 

The  existing  methods  of  determining  the  amount  of  Ozone 
in  the  atmosphere  are  insufficient,  and  the  Congress 
therefore  recommends  investigations  for  the  discovery  of 
better  methods. 

In  continuation  of  Question  16,  M.  Ebebmayer  recommended 
that  measurements  of  water  in  the  soil,  and  of  the  amount  of 
water  draining  through  the  soil,  as  well  as  of  the  amount  of 
carbonic  acid  in  the  air  contained  in  the  soil,  &c.,  although  in 
themselves  important,  yet,  as  not  belonging  to  Meteorology,  should 
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8rd  Bleeting.  ^6  excluded  from  the  present  discussions,  and  the  meeting  adopted 
this  proposal 

Vertical  In  connection  with  Question  16,  M.  Donati  stated  that  he  had 

ourrauts  of  air.  j-g^^tly  erected  a  wind  vane  for  the  determination  of  the  direc- 
tion in  the  ordinary  sense,  and  of  its  deviation  from  the  hori- 
zontal plane,  and  had  already  made  some  observations  therewith. 
Hereupon,  in  consideration  of  the  lateness  of  the  hour,  the 
business  standing  on  the  Agenda  paper  was  adjourned,  and  before 
the  dose  of  the  sitting  the  two  proposals  announced  by  M. 
Jelinek  at  the  previous  meeting,  and  two  new  proposals  from 
M.  Buys  Ballot  were  read.  The  scope  of  the  latter  is,  on  the  one 
haad,  the  foundation  of  observing  stations  on  islands  and  in 
distant  localities,  and  on  the  other  the  organization  of  establish- 
ments to  facilitate  the  exchange  of  publications. 

pp.  47, 48.  All  tJie  proposals  were  appended  to  the  Protocol  as  Appendices 

2,  3,  and  4. 

The  Chaibman  fixed  the  next  meeting  for  Monday,  September  8, 
10  a.nL,  and  announced  the  following  Agenda : — 

1.  Official  communications. 

2.  Discussion  of  Question  16  (Part  2),  then  1, 17, 19,  20, 26, 27. 

3.  Beports  of  Sub-committees,  if  any. 

The  sitting  was  adjourned  at  1.20  p.m. 

Verified  at  the  meeting  of  the  8th  September,  by  the  Chairman. 

C.  Brxjhns. 


4th  Meeting.        Frotoool  of  the  Fourth  Meeting,  September  8, 10.20  a.m. 

Present: 

Delegates: — ^MM.  Bmhns,  Buchan,  Buys  Ballot,  Campbell, 
Cantoni,  Coumbary,  Czelechowsky,  Donati,  Dorgens,  Ebermayer, 
Fradesso  da  Silveira,  Hann,  Hoflftneyer,  Jelinek,  Lorenz,  Mohn, 
Miiller,  Neumayer,  Plantamour,  Quetelet,  Rubenson,  Schenzl, 
Schoder,  Scott,  Sohncke,  Wild,  Winnecke. 

Visitors : — MM.  Koppen,  Nordenskiold. 

Chairman : — ^M.  Bruhns. 

"  The  meeting  was  opened,  and  the  Protocol  of  the  third  meeting 
was  read  and  confirmed,  and  MM.  Burs  Ballot,  Quetelet,  a^ 
Fradssso,  at  the  suggestion  of  the  first-named  gentleman,  and 
with  reference  to  the  first  portion  of  Question  16  of  the  pro- 
gramme {vide  Protocol  of  third  sitting  [p.  16]),  expressed  their 
readiness  to  commence  the  new  notation  of  the  amount  of  cloud 
at  their  observatories  on  the  1st  January  1874,  if  by  that  epoch 
it  had  been  generally  adopted. 

The  following  official  communications  were  made : — 
1.  M.  Buys  Ballot  has  withdrawn  the  second  of  the  two 
proposals  made  by  him  at   the  third  meeting  (Central 
Establishment  for  the  exchange  of  publications),  inasmuch 
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as  its  real  subject  would  he  considered  at  the  general  4th  Meedng. 
meeting  in  connexion  with  Question  27. 
2.  The  C?HATKMAN  presented  as  a  visitor  Prof.  Nordenskiold, 
who  had  received  instructions  from  the  Society  of  Science 
of  Finland  to  attend  the  meetings  of  the  Congress. 
8.  The  Chaibmak  stated  that  M.  Schmidt  (Athens)  bad  stated 
by  letter  that  he  was  unable  to  be  present  at  Vienna  in 
time. 
4.  Communications  received : —  Commimi- 

A  letter  (from  Grenoble)  from  M.  Harold  Tarry,  Inspector  of  JJ^^ 
Finances,  Paris,  to  the  Congress,  on  the  questions  to  ^ 
discussed  at  the  present  meeting. 
From  M.  Fradesso  da  Silveira : 

The  Annals  of  the  Observatory  of  the  Infante  !Don  Luiz  at 

Lisbon,  years  1863-71. 
Photographs  of  the  Central  Physical  Observatory,  and  of  the 

instruments  employed  at  it. 
Qraphical  representations  of  the  daily  and  yearly  march  of 

the  meteorological  and  magnetic  elements. 
Specimens  of  i£e  curves  yielded  by  the  photographically 
registering  instruments,  and  photographs  of  the  sun  and 
of  the  lar^r  groups  of  spots. 
From  M.  Nordenskiold : — 

Observations  made  at  the  Magnetic  and  Meteorological 
Observatory  of  Helsingfors,  Vol.  V.,  Helsingfors,  1873 
(containing  Air  Temperature  observed  every  20  minutes 
from  1  May  1848  to  31  December  1856). 
.  Climatological  reports  in  Finland,  Part  L,  1846-*56;  11. 
Meteorologiska  Anteckningar,  made  by  Adolf  Moberg, 
Helsingfors,  1871. 
From  Dr.  P.  Schreiber^  on  the  trustworthiness  of  the  Aneroid. 

Munich.    1878. 
The  Congress  proceeded  to  the  next  entry  on  the  Agenda^  the  Qoads. 
discussion  on  Part  II.  of  Question  15. 

Is  it  desirable  to  introduce  for  Clouds,  Hydrometeors^  and 
for  other  extraordinary  phenomena,  symbols  which  shall 
be  independent  of  the  language  of  particular  countries 
and  therefore  universally  intelligible  ? 

This  was  opened  by  M.  Schoder,  as  Reporter,  by  reading  the  P*  **• 
report  (Appendix   1  to  Protocol  No.  IV.)    and    dtetcbing  the 
respective  symbols. 

M.  Fradesso  remarked,  in  a  speech  of  some  length,  that  the  Broposed  re- 
Congress  should  divide  the  questions  which  were  before  it  into  ^^^iJ^SSme* 
two  categories,  those  eminently  of  organization,  and  those  more 
of  secondary  importance.  In  his  opinion  it  was  the  chief  business 
of  the  Congress  to  bring  the  former  to  an  issue. 

M.BUT3  Ballot  spoke  to  similar  effect,  and  made  the  proposal 
that  on  all  questions  which  referred  to  instruments  and  observa* 
tions,  the  reports  only  should  be  read,  but  that  no  discussions  or 
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4th  Meeting,     divisions  should  take  place  on  them,  in  order  that  time  enough 
should  be  left  for  the  treatment  of  questions  involving  organiza- 
tion.    This  proposal  was  lost 
Symbols  for  After  a  long  debate  on  the  advisability  of  and  the  difficulty  of 

Hydrometeore,  ^]^q  adoption  of  symbols,  in  which  MM.  Quetelet,  Mohn,  Planta- 
^*  ^'  MOUR,  DoNATi,  Jelinek,  Scott,  Cantoni,  and  Wild  took  part, 

M.  Jdinek's  proposal  that  aU  delegates  should  be  provided  with 
lithographs  of  the  symbols  in  use  in  various  countries,  and  those 
proposed  by  the  sub-committee,  was  agreed  to,  with  the  addition, 
by  M.  Wild,  that  the  division  on  their  adoption  should  be  taken 
at  one  of  the  later  meetings.  Thereupon  the  second  portion  of 
the  report  relating  to  the  entry  of  Fog,  Hohenrauch  (Dust  haze), 
and  of  Cloud  (see  Appendix  1  to  Protocol  No.  IV.),  was  read,  and 
the  recommendations  of  the  sub-committee  were  adopted  without 
alteration. 
BarometerB.  The  next  matter  on  the  Agenda  was  then  taken  up  (Question 

1  of  the  Programme). 

What  is  the  best  form  of  Barometers  for  stations  of  the 

second  order  ? 
Is  the  use  of  Aneroids  for  such  stations  admissible  ? 

Messrs.  Scott  and  Buchan  recommended  the  Kew  barometer 
as  an  excellent  and  cheap  barometer,  and  MM.  Wild  and 
Quetelet  also  discussed  the  question  of  what  barometers  should 
be  recommended  for  adoption. 

Finally  a  proposal  of  M.  Jelinek's  was  adopted. 

The  reply  to  the  question  respecting  the  mercurial  barometer 
is  to  be  postponed,  inasmuch  as  it  is  desirable  previously 
to  obtain  reports  from  all  directors  on  the  barometers 
employed  in  their  systems,  in  reference  to  construction 
and  price. 

Aneroids.  With  regard  to  aneroids,'  M.  Wild  communicated  briefly  some 

results  according  to  which  Naudet's  Aneroids  might  be  admitted 
with  advantage,  at  least  as  interpolation  or  reserve  instruments,  at 
ordinary  stations. 

MM.  BucHAif,  Fradesso,  Bruhns,  and  Cantoni  made  ob- 
servations bearing  on  the  question,  and  M.  Bruhns  having 
drawn  attention  to  Schreiber's  paper,  M.  Wild's  proposal  was 
adopted. 

Aneroids  should  not  be  employed  at  stations  where  there  is 
no  other  barometer,  but  they  are  admissible  as  interpola- 
tion instruments  alongside  of  the  mercurial  barometer. 

Units  of  On  Question  17,  which  was  the  next  for  discussion,  M.  Wild 

Measure,  p.  49.  r^porte^.  The  report,  containing  the  views  of  several  Meteoro- 
logists, is  given  as  Appendix  No.  2  to  the  Pi-otocol  of  the 
meeting. 
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Question  17  is  as  follows  :  4th  ifoetiog. 

Is  it  desirable  to  introduce  the  same  Units  of  Measure  (viz.,  M««aie,  i>.  49. 
of  Length,   Degrees,  and    Time)  in  meteorological  in- 
quiries in  all  countries,  or  is  it  sufficient  to  lay  down 
certain  fixed  rules  for  the  conversion  of  the  different 
measures  employed  in  the  several  countries  ? 

The  discussion  mainly  turned  on  the  quesrtion,  whether  or  not, 
on  political  or  other  grounds,  it  was  advisable  to  support  the 
introduction  of  uniformity  of  measures. 

MM,  Scott,  Wild,  Dorgens,  Buchan,  Bxjbenson,  Quetelet, 
Nettmayer,  and  Bruhns,  took  part  in  it. 

It  was  unanimously  admitted,  that  all  action  must  be  con- 
fined to  an  expression  in  a  decided  form  of  what  was  most 
desirable.  . ,  ..j 

In  this  sense  M.  Jeunee  made  the  following  proposal : — 

1.  For  observations  as  well  as  for  publications  the  use  of  the 

same  units  of  measure  is  desirable. 

2.  The  Congress  expresses  its  conviction,  that  among  all  the 

existing  systems  of  measure,  the  Metric  has  the  best 
prospect  of  universal  adoption. 

3.  The  Congress  declares  it  to  be  most  desirable,  if  it  be  not 

possible  to  introduce  uniform  measures  at  present,  to  use 
henceforth  only  Metric  and  English  measures  (with  Celsius 
and  Fahrenheit  scales). 

4.  All  action  is  to  be  supported  which  tends  to  the  introduc- 

tion of  the  uniform  Metric  system. 

After  a  short  debate  the  1st  section  of  the  proposal  was 
adopted  unanimously,  and  the  2nd  and  4th  by  all  the  votes 
except  that  of  Mr.  Scott.  The  3rd  by  all  votes  except  that  of 
M.  Quetelet,  who  wished  to  exclude  all  scales  except  the  Metric. 

The  Congress  then  confirmed  unanimously  the  resolution  adopted 
at  the  Leipzig  Congress,  that  the  results  of  observations  or  the 
means  should  be  published  in  the  Metric  scale,  as  well  as  in  their 
original  scales. 

Mr.  ScoiT  observed  in  regard  to  this  resolution  that  he  had 
begun  to  carry  it  out  in  the  Quarterly  Weather  Report,  ever 
since  the  time  of  the  Leipzig  Conference. 

Thereafter  M.  Hoffmeter,  as  Reporter,  read  the  report  of  the  ^*2^?^^ 
seventh  sub-committee  (printed  as  Appendix  3)  on  M.  Planta-  p^  \q^    * 
mourns  proposal  as  to  the  establishment  of  a  Central  International 
Institute. 

The  next  meeting  was  fixed  for  Wednesday,  September  10, 
10  am. 

Agenda: 

1.  Official  communications. 

2.  Election    of  the  Editing  Committee    for   the  publication 

of  the  Proceedings  of  the  Congress  (§  8  of  the  Bye- 
laws). 
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4tii-llMiftg.         3.  Discussion  of  the  report  of  the  7th  sub-committee  (M.  Hoff- 

meyer,  Reporter). 
4.  Consideration  of  the  Questions  176,  19,  20,  26,  27,  and 

sections  1,  2,  3  of  the  Appendix  to  the  programme. 
Qose  of  the  meeting,  1.30. 
Verified  at  the  meeting  of  September  10,  by  the  Chairman. 

H.  Wild. 

i^ih  Meeting.         Frotocol  of  the  Fifth  HLwting,  September  10, 10.80  a.m. 

Present  : 

Delegates : — MM.  Bruhns,  Bucban,  Buys  Ballot,  Cantoni,  Coum- 
bary,  C^elechowsky,  Dorgens,  Donati,  Ebermayer,  Glosener,  Hann, 
Hoffmeyer,  Jelinek,  Lorenz,  Mohn,  Miiller,  Neumayer,  Planta- 
mour,  Quetelet,  Rubenson,  Schenzl,  Schoder,  Scott,  Sohncke, 
Wild,  Winnecke. 

Visitors  : — MM.  Koppen,  Nordenskiold,  Wrangel. 
Chairman : — M.  Wild. 
Comnrani-  The  Protocol  of  thfi  4th  meeting  was  read  and  confirmed,  and 

****^Yed.  ^®  Chairman  read  the  following  communications : — 

1.  A  letter  from  "Vice-Admiral  Baron  Wiillerstorf-Urbair,  in 

which  he  expressed  his  lively  interest  in  the  objects  of 
the  Congress,  and  hia  regret  at  being  unable  to  take  part 
in  its  proceedings. 

2.  A  letter  from  Director  A.  Aguilar,  in  which  he  expressed 

his  regret  at  being  unable  to  take  part  in  the  proceedings 
of  the  Congress,  and  furthermore  contained  a  reply  to  the 
Questions  of  the  Leipzig  Conference. 

8.  A  communication  from  the  Austrian  "Verein  der'Rreunde 
der  Naturwissenschaften,'*  with  the  request  for  informa- 
tion as  to  the  form  in  which,  in  future,  meteorological 
observations  will  be  registered,  in  order  that  the  arrange- 
ments of  the  society  might  be  regulated  accordingly. 

4.  M.  BiTYS  Ballot  handed  in,  for  distribution  to  the  mem- 
bers of  the  Congress,  several  copies  of  a  comparison  of  the 
differences  of  Pressure,  with  the  Direction  and  Force 
of  the  Wind,  observed  at  the  Helder,  Qroningen,  and 
Flnshiog. 

Thereupon  Baron  Wrangel,  who  had  been  deputed  by  the 
Imperial  Hydrographic  Ofiice  of  Russia  to  attend  the  meetings 
as  a  visitor,  was  presented. 

Corrected  copies  of  the  list  of  delegates,  and  'facsimiles  of  the 
various  symbols  for  Bain  and  similar  phenomena,  were  distri- 
buted. 

The  Chaibman  distributed  the  first  proofs  of  some  of  the 
protocols  of  the  meeting  which  were  in  type,  and  proceeded  to 
the  diflcussion  of  the  first  matter  on  the  Agenda  for  the  day. 

Election  of  the  Editing  Committee  for  the  printing  and  dis- 
tribution of  the  Protocols  and  Proceedings  of  the  Congress. 
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M.  Brithks  proposed  to  nominate  MM.  Jelinek,  Hann,  MuUer,  ^^.^      ^ 
and  Neumayer  as  the  Editing  Committee.  SiSf  ^*^ 

M.  Jelinek  reqaested  that  his  nam^  might  be  omitted,  at  the 
same  time  expressing  his  readiness  to  assist  the  committee  in  the 
discharge  of  their  duty  to  the  utmost  of  his  power,  if  neoessaiy. 

The  meeting  then  unanimously  elected  MM.  Hann,  Miiller, 
and  Neumayer  as  members  of  the  Editing  Committee. 

M.  Wild  proposed  that  the  protocols  should  be  published  in 
the  French  language  also. 

It  was  then  decided  that  the  proceedings  of  the  Congress  and  Two  editioDSy 
the  reports  of  the  Sub-Committee  should  be  published  in  the  G«™«n  and 
German  and  French  languages,  and  M.  Qubtelet  declared  his  ''^^* 
readiness  to  undertake  the  editing  of  the  French  version. 

The  communications  which  are  to  be  printed  are  only  to  be 
given  in  the  language  in  which  they  are  framed. 

Mr.  Scott  offered  to  publish  the  protocols  in  English  also,  as  Engllah 
he  had  done  in  the  case  of  the  Leipzig  Proceedings.  trandation. 

The  Congress  accepted  this  proposal  with  thanks. 

The  next  matter  on  the  Agenda^  the  continuation  of  Question  17 
(Units  of  Measure),  was  passed  over,  inasmuch  as  the  question  of 
Time  was  to  be  treated  in  Questions  19  and  9. 

In  Question  19 : — 

What  are  the  rules,  and  what  the  intervals  of  Time  for  which  CaMation 
the  means  of  the  several  Meteorological  Elements  should 
be  calculafed  ? 

Which  is  the  better  plan,  to  begin  the  meteorological  year 
with  January,  or  witii  December  ? 

M.  Sbuhks  opened  the  discussion  with  the  proposals  :-— 
As  units  should  be  chosen, 

1.  The  Mean  Solar  Day,  reckoned  from  midnight  to  midnight, 

of  the  place  of  observation. 

2.  The  Civil  Year. 

S.  The  Months;  in  which  case,  however,  January  31   and 

March  1  are  to  be  reckoned  with  February. 
4.  Dove's  Five-day  Means  (73  per  annum). 

After  a  full  discussion  with  especial  reference  to  the  Srd 
and  4th  sections  of  the  proposal,  in  which  part  was  taken 
especially  by  MM.  Buchan,  Buys  Ballot,  Cantoni,  Donati, 
DObgens,  Hoffm£T£B,  Jelinek,  Mohn,  Plantamoub,  Quetelet, 
Scott,  and  Wild,  section  1  was  adopted  unanimously,  section  2 
by  all  the  votes  except  three.   Before  dividing  on  the  3rd  section, 
the  4th  was  brought  on  for  division,  and  was  considered  under 
two  sub-heads, 
(a.)  The  calculation  and  publication  of  5-day  means  of  Tern-  Kv6-day 
peratnre  is  recommended,  in  each  system  of  observation, 
for  a  considerable  number  of  stations,  the  choice  of 
which  is  left  to  the  Central  Institute  of  the  country. 
This  proposition  was  adopted  by  all  votes  except  three. 
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|tii  Meeting.         (&.)  Dove's  5-day  means  (73  in  the  year)  are  to  be  adopted. 

Meani,  The  division  was  by  name,  and  the  proposition  was  adopted  by 

15  votes  to  9.    M.  Buys  Ballot  abstained  from  voting. 

Monthly  Hereupon  the  division  was  taken  on  section  3  of  M.  Bruhn's 

proposal,  and  it  was  decided  to  abide  by  the  Civil  Month  every- 
where, and  to  calculate  the  Monthly  means  as  pure  arithmetical 
means.    Moreover,  the  mean  of  the  12  Monthly  means  is  to 
count  as  the  mean  of  the  Year. 
M.  Bruhns  further  proposed  : — 

DaUy  Means.  j^  "jo  count  the  interval  of  24  hours  in  the  following  way :  the 
first  12  hours,  fi^m  1-12,  as  Forenoon,  the  following  12 
hours,  from  1-12,  as  Afternoon, 
2.  To  count  midnight  (12  o'clock  midnight)  always  as  the  end 
of  the  day,  and  similarly  noon  (12  o'clock  noon)  as  the 
dose  of  the  forenoon. 

The  first  of  these  proposals  was  adopted  unanimously  without 
discussion.  With  reference  to  the  second  proposal,  M.  Bxtbenson 
remarked  that  it  might  be  difficult  to  introduce  this  practice  at 
observatories  where  it  did  not  previously  exist. 

After  some  further  explanations  on  the  part  of  MM.  Quetelet, 
Plantahoub,  Bruhns,  Dokati,  and  Jklinek,  the  proposal  was 
adopted  by  all  the  votes  except  four. 

The  next  question  on  the  Agenda  was  No.  20, 

"I«Btral"  In  what  manner  and  for  what  intervals  are  the  normal 

values  for  the  individual  Meteorological  Elements  to  be 
deduced  ? 

M.  Bruhns  recommended  in  accordance  with  the  resolutions 
passed  at  Leipzig,  to  choose  as  the  periods  for  calculation  of 
normal  values,  intervals  of  five  years  (lustra),  so  that  the  next 
Lustrum  should  begin  with  Jan.  1, 1876. 

M.  Quetelet  remarked  that  the  calculation  of  lustra  had  been 
introduced  in  Brussels  ever  since  the  year  1888,  and  the  pro- 
posal was  unanimously  adopted,  as  was  also  an  additional 
proposal  of  MM.  Donati  and  Jelinek,  in  accordance  with  which 
it  was  recommended  that  central  institutions  should  recalculate 
their  old  observations  in  accordance  with  the  proposal,  as  r^ards 
the  more  important  data. 

Owing  to  the  lateness  of  the  hour  the  reports  of  the  second  and 
third  sub-committees  (see  Appendices  1  and  2  to  Protocol  No.  V.), 
and  of  the  latter  only  the  portion  which  related  to  Question  10 
(Baingauges)  were  read  by  the  Reporters  (MM.  Hofimeyer  and 
Ebermayer),  and  the  next  general  meeting  was  fixed  for  the 
next  day,  September  11th,  10  aan. 

Agenda— 

1.  Official  communications. 

2.  Beading  of  the  reports  of  sub-committees  III.  and  I Y. 
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3.  Discossioii  of  the  reports  of  the  sab-committees  which  ^tfa  Ktetiog* 

had  been  ahready  read,  and 

4.  Discussions  of  the  Questions  26-27 ;  viz.,  the  Publi- 

cation and  Exchange  of  Observations,  if  time  per- 
mitted. 

Close  of  the  sitting  at  1.15  p.nL 

Verified  at  the  meeting  of  11th  September  1873,  by  the 
Chiurman. 

Buys  Ballot. 

Protocol  of  the  Sixth  Meeting,  Thursday,  Uth  September  1878, 

1015  a.ni. 
Present: 

Delegates : — MM.   Bruhns,  Buchan,  Buys  Ballot^  Campbell,  6th  Meeting. 
Cantoni,  Coumbary,  Czelechowsky,  Dorgens,  Donati,  Ebermayer, 
Hann,  Hoffineyer,  Jelinek,    Mohn,    Miiller,  Myer,  Neumayer, 
Plantamour,  Quetelet,  Bubenson,  Schenzl,  Schoder,  Soott^  Sohncke, 
Wild,  Winnecka 

Visitors ; — MM.  Eoppen,  Nordenskiold,  WrangeL 

Chairman: — M.  Buys  Ballot 

The  protocols  of  the  former  meeting  were  read  and  confirmed. 

The  Chaibman  announced  that  Mditional  proofs  of  the  pro- 
tocols of  the  earlier  meetings  had  been  sent  in.  He  welcomed 
Brigadier  General  Albert  J.  Myer,  Delegate  fix)m  the  United  States 
of  N.  America,  who  was  present  for  the  first  time  at  the  delibera- 
tions of  the  Congress. 

In  accordance  with  the  Agenda,  the  report  of  the  third  sub- 
oommittee  on  Bain  (Question  11,  Appendix  2  to  Protocol  No.  Y.), 
and  Evaporation  (Question  14,  Appendix  2  to  Protocol  No.  YI.), 
were  read  by  M.  Ebermayer,  and  afterwards  the  report  of  the 
fourth  Sub-committee  on  Question.  18  (Hours  of  Observation) 
was  read  by  M.  Hann  (Appendix  1  to  Protocol  No.  VL). 

The  discussion  of  the  report  of  the  second  sub-conmiittee  (Wind:  Wmd^  p.  51. 
Questions  7-9,  Appendix  1  to  the  protocol  of  the  fifth  general 
meeting),  which  had  been  already  read  by  the  Reporter,  M.  Hoff- 
meyer,  was  undertaken. 

The  questions  were  as  follows : 

7.  In  what  way  can  uniformity  in  describing  the  Directions 

of  the  Wind  be  attained  ? 
Is  the  deduction  of  the  Mean  Direction  of  the  Wind  by 

Lambert's  formula  desirable  7 
Is  it  desirable  or  not  to  include  veiy  light  winds  (force  0)  in 

constructing  Wind-Boses  for   the  Direction    of    the 

Wind? 

8.  What  scale  should  be  employed  for  the  Force  of  the  Wind 

when  it  is  determined,  not  by  actual  measurement,  but 
only  by  estimation  ? 
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ethWejetng.  9,  Is  it  deaiiable  tiO  introduoe  simple  dXal-insfcramdiits  for 

Wind,  p.  61.  determining  the  Velocity  of  the  Wind  ? 

What  units  should  be  taken  for  the  discussion  of  the  Velocity 
of  the  Wind? 

On  the  proposal  of  the  sub-committee  to  introduce  English 
designations  for  the  Direction  of  the  Wind  (abbreviated  N.  E. 
S.  W.),  M.  DoNATi  remarked  that  he  could  not  agree  to  ad£pt 
it  in  so  fix  as  it  had  to  deal  with  TuUional  observations.  The 
reply  to  this  was,  in  the  first  instance,  that  publications  of  an 
i/rUemoMonal  nature  were  referred  to,  and  the  report  of  the  sub- 
committee was  then  adopted  unanimously.  Similarly,  without 
further  discussion,  the  proposal  of  the  sub-committee  to  refer 
the  wind  to  the  16  points  oidy,  and  in  the  case  of  intermediate 
directions  of  the  wind,  to  give  them  alternately  to  one  side  or  the 
other,  was  adopted  unanimously. 

Considerable  discussion  arose  on  the  proposal  of  the  Com- 
mittee with  reference  to  Lambert's  formula  and  MM.  Planta- 
M0T7R  and  Betjhns  spoke  in  favour  of  its  conditional  employment 
M.  Buys  Ballot,  although  he  recogiised  the  theoretical  correct- 
ness of  the  formula,  felt  himself  compelled  not  to  recommend  it  in 
practice.  Finally  the  proposal  of  the  sub-committee  was  adopted 
unanimously. 

With  reference  to  the  prevalence  and  the  mean  force  of  the 
various  winds,  M.  Bubekson  recommended  their  being  given  in 
per-oentages,  in  order  to  afford  better  means  of  comparison  of 
results  of  observations. 

M.  Plantamoub  supported  the  proposal,  while  Mr.  Buchan 
was  ready  to  allow  the  giving  of  per-centages  in  the  discussion, 
but  not  in  the  publication  of  observations. 

On  a  division  the  majority  of  the  Congress  declared  themselves 
in  fi^vour  of  the  proposal  of  the  sub-committee. 

The  recommendation  of  the  sub-committee  to  disregard  winds 
of  the  velocity  of  less  than  half  a  metre  per  second,  and  to 
designate  them  as  Calms,  was  adopted  by  all  votes  to  four 
after  certain  remarks  by  MM.  Quetelet,  Jelinee,  Bughan, 
Plantamoub,  Scott,  and  the  Reporter. 

Similarly  the  views  of  the  Committee  with  reference  to  M.  v. 
Oettingen's  proposal  were  accepted  and  the  proposal  was  declined. 
The  Congress  then  proceeded  to  discuss  the  resolution  with  re- 
ference to  3ie  general  scale  for  the  estimation  of  the  Force  of  the 
Wind,  and  agreed,  by  all  votes  except  one,  to  the  proposal  to 
introduce  as  soon  as  possible  at  stations  of  the  second  order,  for  the 
force  of  the  wind,  simple  instruments  proposed  by  M.  Wild  and 
already  tested.^  On  one  hand  MM.  Plantamoub  and  Bruhns 
pointed  out  the  difficulty  which  observations  with  such  instru- 
ments presented  at  stations  of  the  second  order,  while,  on  the 
other  hand,  MM.  Hoffmkyer,  Sohncke,  and  Wild,  pointed  out  in 
a  special  way  the  advantage  which  would  arise  if  the  apparatus 

*  Supplement  No.  XI.  p.  91. 
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were  used  even  only  in  the  da.7  ohservaticHis,  because  the  obsenrerB  ^^  Meetiog. 
would  thereby  get  a  greater  degree  of  certainty  in  the  estimation  ^"^ 
of  wind  force,  and  so  greater  uniformity  would  be  obtained. 

The  recommendation  of  the  sub-committee  to  give  the  Telocity 
of  the  Wind  in  metres  per  second  and  also  that  with  respect  to 
Xeiblea  of  Reduction  were  adopted  without  discussion. 

Finally  the  recommendations  to  observe  the  Direction  of  Wind 
in  the  various  strata  of  clouds  were  approved  by  the  Congress. 

The  next  subject  was  the  Report  of  the  seventh  Sub-committee  Intepational 
(carrying  out  the  resolutions  of  the  Congress,  and  M.  Plantamour's  ^^^ate,  p.  50. 
proposal  repecting  the  establishment  and  the  maintenance  of  an 
Intemational  Central  Meteorological  Institute). 

M.  HovFHETSB  read  the  report  ( App.  8  to  the  protocol  of  the 
fourth  general  meeting).  M.  BbuhkSl  in  a  detsoled  statement 
explained  the  difficulties  which  would  be  found  at  the  present 
time  in  the.  establishment  of  such  an  intemational  instikite  by 
co-operation  between  governments,  while  the  establishment  of  an 
institution  which  dioidd  be  independent  of  governments,  such  as 
aal  Intemational  Meteorological  Society,  seemed  quite  possible 
and  desirable. 

M.  Plantaxoub,  on  the  other  hand,  pleaded  for  an  Institute, 
but  thought  that  union  was  the  chief  matter,  and  that  the  question 
of  form  which,  at  all  events,  must  be  left  to  the  committee,  was 
immaterial  Upon  this  the  Repobtbb  proposed  to  replace  the 
expression  '*  Ini^tute  ^  by  the  more  general  one  ''  Institution,"  and 
to  choose  at  a  later  meeting  a  committee  consisting  of  five  mem- 
bers, which  should  make  all  preparations,  in  order  ia  the  course 
of  the  year  1874  to  carry  out  tiie  necessary  action,  and  to  publish 
proposalB  whidi  should  eventually  be  laid  before  a  future  Meteoro* 
logical  Congress.    This  proposal  was  adopted  unanimously. 

The  report  of  the  tlnrd  Sub-K^mmittee  respecting  Questions  Bain,  &c 
10-11  of  the  programme  (measurement  of  Rain  and  Snow)  was  P-  *^^* 
then  discassed.  M.  EsEBaiiTist,  the  Reporter,  read  the  separate 
paragraphs  of  the  report  (Appendix  2  to  Protocol  No.  V.).  The 
Congress  agreed,  by  all  votes  to  one,  to  the  proposal  of  the  said 
committee  to  adopt  as  the  best  form  for  the  receiver  of  the  rain- 
gange  the  circular  one  with  the  area  of  one-tenth  of  a  square 
metre  (diameter  14  inches.) 

It  was  also  adopted  by  a  majority  that  the  receiver  of  the 
rain  gauge  should  be  placed  at  a  height  of  not  less  than  one,  and 
better,  of  IJ  metre  above  the  ground. 

Mr.  Btjchak  saw  himself  compelled  to  protest  against  this 
decision.  The  height  of  one  foot*  had  been  tested  by  investiga- 
tions and  experiments  made  for  many  years,  and  as  a  result  it 
had  he&i  generally  recommended  by  the  Rain  Committee  of  the 
British  Association. 

The  recommendations  of  the  sub-committee  respecting  the 
stating  in  all  publications  the  height  of  the  receiver  from  the 
ground,  and  as  to  the  size  of  the  collecting  vessel,  as  well  as  the 

*  Note  to  EosJish  edition.^Aiid  diameter  of  gauge  from  3  inches  upwaida.-*- 
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^      best  form  for  it,  in  order  to  prevent  the  evaporation  of  the  water 
p^  which  had  been  collected,  was  adopted  by  the  Congress  without 

debate. 

With  regard  to  the  measurement  of  the  Rain-£all,  it  was  recom- 
mended by  the  Ck>iigress,  after  some  remarks  from  MM.  Bbuhns 
and  Plantamoub,  to  make  this,  wherever  possible,  at  the  dose 
of  the  fisdl  in  question,  but  on  the  whole  to  carry  it  out  at  the 
first  reading  in  the  morning,  and  to  put  down  the  quantity 
measured  as  belonging  to  the  previous  day. 

Finally  the  propoi^  of  the  sub-committee  to  insert  in  the 
Remarks,  wherever  possible,  the  duration  of  the  fSsJl,  in  hours, 
was  adopted* 
Days  of  Bain,        The  mscussion  on  the  individual  points  of  Question  11  regard- 
^'  ing  the  entry  of  days  of  Bain  and  Snow  was  then  taken  up. 

p.  52.  rjij^^  proposal  ta  introduce  symbols  which  should  be  adopted 

by  the  Congress  for  the  ch'aracter  of  the  precipitation,  in  the 
column  intended  for  Bemarks,  and  to  give  in  the  monthly  resum€ 
the  sum  of  all  the  days  of  rain-fall,  and  besides  that  of  all  the 
*  days  of  snow  separately,  was  adopted  after  some  remarks  from 

MM.  QuETBLET,  Plantamoub,  and  Bbuhns. 

Further    it   was  agreed  iJiat  the  Journal  should  have  two 
columns,  one  for  the  quantity  fallen,  and  one  for  the  depth  of ' 
the  unmelted  snow,  while  the  duration  of  the  &31,  expressed  in 
hours,  was  to  be  noted  in  the  Remarks. 

With  respect  to  the  information  as  to  the  depth  of  the  snow- 
covering,  M.  LoBENZ  urged  the  importance  of  such  remarks  for 
agriculturists,  even  in  the  case  where  they  were  only  approxi- 
mations, and  MM.  Bbuhns,  Hofficeteb,  Rubenson,  Buchan, 
Scott,  and  Wild,  took  part  in  the  debate.  The  proposal  of  the 
sub-committee  was  adopted,  with  the  addition  by  M.  Lorenz  that 
it  should  always  be  noted  in  the  Remarks  whether  the  ground 
was  covered  with  snow  or  not. 

Finally  the  concluding  proposals  of  the  sub-committee  to  give 
the  maximum  fall  in  24  hours  of  every  month  were  adopted,  but 
the  proposal  of  the  sub-committee  with  reference  to  the  falls 
under  one  mm.  (0-04  in.)  and  under  J  mm.  (0*01  in.)  was  only 
recommended* 

The  Chaibman  then  read  the  proposal  of  M.  Wild,  which  had 
been  handed  in  in  the  course  of  the  meeting  (Appendix  No.  3. 
to  Protocol  No.  VI.),  and  fixed  the  next  general  meeting  for  to- 
morrow, the  12th  September,  at  10  a.m.,  and  the  following  Agenda 
for  the  same: — 

1.  Official  communications. 

2.  Consideration  of  the  report  of  the  sub-committees  on  Ques- 

tions 14, 15b,  and  18. 

3.  Consideration  of  the  Questions  26,  27,  and  the  supplements 

to  the  Programme. 
Close  of  the  sitting  at  1.15  p.m. 
Verified  at  the  meeting  of  12th  September  by  the  Chairman. 
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Protocol  of  the  Seventh   Meeting^  Friday,  12th  September  TthMeettng. 
1873,  10.20  a.iiL 
Present  : 

Delegates : —MM,  Bruhns,  Buchan,  Buys  Ballot,  Campbell, 
Czelechowsky,  Cantoni,  Coumbary,  Donati,  Dorgens,  Ebermayer, 
Hann,  Hoffmeyer,  Jelinek,  Mohn,  Miiller,  Myer,  Neumayer, 
Plantamour,Quetelet,  Rubenson,  Sohenzl,  Schoder,  Scott,  Sohncke, 
Wild,  Winnecke. 

Visitors: — MM.  Koppen,  Nordenskiold,  WrangeL 

Chairman: — Mr.  Scott. 

The  Protocol  of  the  6th  meeting  was  read  and  confirmed.  The 
Chairman  read  the  proposal  of  Brigadier-General  Myer,  in  the 
form  of  a  letter  (printed  Appendix  1  to  Protocol  No.  VII.),  with 
regard  to  the  organization  of  simultaneous  observations  at  least 
once  a  day,  and  stated  that  he  would  enter  the  discussion  of  this 
question  on  the  Agenda  for  the  next  meeting. 

The  first  business  on  the  Agenda  was  the  Report  of  the  3rd  Eyaporation^ 
SuVcommittee  (Rain  and  Evaporation),  with  special  reference  to  P-  ^^' 
Question  14  (Atmometers),  and  was    read  by  M.  Ebermayeb, 
Reporter. 

The  Congress  adopted  the  report  of  the  sub-committee  in  all 
particulars,  with  the  addition  that  the  measurements  of  evapo- 
ration, by  means  of  floating  apparatus  on  large  surfaces  of  water, 
which  had  been  formerly  used  by  M.  Neumayer  and  lately 
recommended  by  M.  Buys  Ballot,  should  be  used  wherever 
possible. 

In  the  second  part  of  Question  16,  which  referred  to  symbols.  Symbols  for 
M.  Wild  proposed,  as  the  delegates  were  already  acquainted  with  y^™«^«>"» 
them,  that  they  should  be  adopted  en  Tnaase,  M.  Plantamour 
pointed  out  that  on  the  lithographic  sketch  the  signs  of  the 
intensity  (exponents)  0  and  2  had  been  .omitted.  M.  Cantoni 
recommended  that  a  decision  should  not  yet  be  taken  on  the 
symbols.  This  proposal  was  in  a  minority,  and  the  proposal 
of  M.  Wild,  as  well  as  that  of  the  sub-committee,  was  adopted. 

M.  Hann  reported   for  the  fourth  Sub-committee  respecting  Hours  of 
Hours    of  Observation  (Appendix   1.  to  Protocol  of  the  sixth  Observation, 
meeting).  ^'    ' 

M.  Buys  Ballot  declared  that  he  must  recommend  the  combi- 
nation 6^,  2\  10^  for  observations,  as  unconditionally  the  best,  but 
he  expressed  the  wish  that  if  a  station  had  already  adopted  this 
or  any  other  combination,  it  should  maintain  it  unchanged. 

M.  Cantoni  remarked  that  in  Italy  the  best  results  had  been 
obtained  by  combining  the  hours  9  a.m.  and  9  p.m.,  or  10  a.nL 
and  10  p.m.  in  conjunction  with  the  maximum  and  minimum. 

Mr.  Scott  remarked  that  two  observations  daily,  in  combina- 
tion with  maximum  and  minimum,  with  respect  to  Temperature, 
must  be  declared  to  be  admissible  in  regard  to  volunteer 
observers.  In  England,  among  50  Fellows  of  the  Meteorological 
Society,  41  had  expressed  themselves  in  favour  of  only  two  p.  75. 
observations  daily  (9  a.nL  and  9  p.m.). 
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TthMeeflng.         After  a  short  debate  all  the  proposals  of  the  sub-committee 

were  adopted. 
Pnbficatioiii.         The  Congress  then  proceeded  to  discuss  Question  26  (Publica* 
tions). 

M.  Wild  laid  before  the  Congress  a  scheme  for  the  publication 
of  the  results  of  observations  which  had  been  most  carefully 
devised  and  prepared  by  IL  Koppen.    It  was  arranged  that  this 
'  should  be  lithographed  by  next  day,  and  placed  in  the  bands 
of  the  delegates^  so  that  it  shoidd  be  discussed  at  Monday^s 
meeting. 
Dwtribiition  of      With  respect  to  Question  27  of  the  Programme,  which  was  the 
^66^***^'"'*     next  for  discussion  (Notices,  and  Receipts  for  Books  sent  out), 
*  M.  Plantamoxjr  declared  regular  receipts  ufmecessary.    M.  Wild, 

on  the  other  hand,  thought  receipts  desirable,  and  proposed  a 
simple  form  which  had  been  alre^y  used  by  him,  which  is  ap- 
pended as  a  second  Appendix  to  the  Protocol  of  the  seventh 
meeting. 
^^^  **  At  M.  Buys  Ballot's  wish,  his  proposal  which  had  been  brought 

SSSaSone,  forward  at  the  second  meeting  with  respect  to  the  organization 
p.  4S.  '  of  transmitting  oflSces  in  all  countries  was  brought  on  for  discus- 
sion, and  adopted  unanimously.  For  smaller  parcels,  M.  Bruhns's 
proposal  for  transmission  by  book  post  was  recommended  ;  and 
similarly  M.  Wild's  proposal  to  send  notice  of,  and  receipts  for, 
larger  parcels  was  almost  unanimously  adopted. 

On  uiis  the  Report  of  the  1st  Sub-committee  (Appendix  No.  8 
to  this  Protocol),  Questions  2-6  (Thermometers  and  Hygro- 
meters), was  read  by  the  Reporter,  M.  Plantamour,  and  it  was 
decided  to  postpone  the  reading  of  the  Report  of  the  8th  Sub- 
committee (China). 

The  Chairman  then  distributed  some  copies  of  the  First  Report 
of  the  Investigations  in  the  German  Seas,  Berlin,  1873,  which 
had  been  sent  in  by  Professor  Earsten,  of  Kiel,  as  a  present,  and 
fixed  as  Agenda  for  the  general  meeting  of  the  next  day,  at 
10  a.m.,  the  following  matters  : — 

1.  Official  communications. 

2.  Discussion  of  Question  28  (carrying  out  the  decisions  of  the 

Congress),  and  choice  of  the  five  committee-members  for 
the  Permanent  Committee. 

3.  Consideration  of  General  Myer's  proposal 

4.  Discussion  of  the  reports  of  the  1st  sub-committee  (Ther- 

mometers) and  the  8th  (Organization  of  Meteorological 
Stations  in  China). 

5.  Discussion  of  the  supplements  to  the  Programme  (proposals 

of  MM.  Jelinek,  Buys  Ballot,  and  Wild). 

The  wish  was  then  expressed. that  all  the  Sub-committees 
would  have  their  Reports  ready  for  presentation  at  the  next 
meeting,  and  the  sitting  was  then  closed  at  1.15  p.m. 

Verified  at  the  meeting  of  the  13th  September  by  the  Chairman. 
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Protoool  of  fh0  Eighth  Meeting,  Saturday,  September  130,  sthiiMiiig. 

10.85  ajiL 

Pbesent: 

Delegates: — MM.  Bruhns,  Bachan,  Buys  Ballot,  Campbdl, 
Ckatom,  Coumbary,  Czelechowsky,  Donati,  Dorgens,  Ebermaver, 
Gloeeener,  Hann,  Hoffineyer,  Jelinek,  Loren^,  Mohn,  MiiUer, 
Myer,  Neumayer,  Plantatnoar,  Quetelet,  Rabenson,  Schenzl, 
Schoder,  Soott,  Sohncke,  Wild,  "Winnecka 

Visitors :  —  ]iM«  Eoppen,  Nordenskiold,  Osnaghi,  Biooo, 
Wrangel. 

Chairman  : — ^M.  Wild. 

The  protoool  of  the  previous  meeting  was  read  and  oonfiimed 

The  Chaibhan  introduced  Prof.  Ricco,  of  the  Boyal  Obser^ 
vatory  at  Moden%  as  a  visitor.  He  then  stated  that  the  litho- 
graphed schemes  for  the  publications  had  arrived,  and  distributed 
them.  He  further  remarked  that  it  would  be  neoessaiy  to  hold 
two  more  sittings,  the  last  of  which,  on  M.  Schoder's  proposal,  was 
fixed  for  Tuesday  morning  at  9h.  a.m.,  MM.  Donati  and  Cantoni 
having  alone  declared  themselves  against  that  proposal 

Hereupon  M.  Hoffmeter  read  for  the  7th  Sub-committee  the  Cut^  out 
Report  on  Question  28  (carrying  out  the  decisions  of  the  Con-  cSSSil,^^ 
gress ;  Appendix  1.  to  Protoool  of  the  eighth  meeting).  p.  59. 

The  Chairman  proposed  to  proceed  at  once  to  the  discussion 
of  this  question.    The  contrary  proposal  of  M.  Schoder  for  the 
postponement  of  the  discussion  was  declined.      The  first  two  App<riiitm«itof 
points  of  the  report  were  adopted.     With  reference  to  the  third  Penmneat 
pointi  in  regard  to  the  number  of  members  who  should  form  ^""""*•••■ 
the  Permanent  Committee,  M.  Schoder  wished  to  replace  the 
number  7  by  5.    Meanwhile  a  proposal  of  Mr.  Scott  in  this 
sense  was  declined,  and  then  the  proposal  of  the  sub-committee 
was  adopted. 

In  respect  to  the  next  paragraph  of  the  report,  which  gives  the 
committee  the  right  of  completing  itself  and  adding  to  its 
number,  Mr.  Scott  raised  objections  to  an  unlimited  increase. 
The  Reporter,  however,  pointed  out  that  by  an  increase  of 
numbers  the  possibility  was  given  for  France  to  take  part  in  it, 
and  M.  Bruhns'  proposal  was  adopted,  to  read  the  sentence  in 
question  in  the  following  words :  **  The  committee  has  the  power 
*'  to  fill  up  the  places  of  members  who  resign,  and  eventually 
*^  to  increase  itself  by  the  co-option  of  two  members  at  mosf 

To  the  next  portion  of  the  Report,  M.  Quetelet  made  the 
proposal  that  the  choice  of  the  iWident  should  be  left  to  the 
committee,  but  this  proposal  was  not  adopted.  The  proposal  of 
the  sub-committee  was  accordingly  accepted,  leaving  the  direct 
choice  of  the  President  of  the  Permanent  Committee  to  the 
present  Congress. 

The  Congress  then  proceeded  to  the  election  of  the  seven 
members  of  the  Permanent  Committee  and  of  its  President. 

The  election  took  place  by  voting  papers,  and  the  members  of 
the  committee  chosen  were  MM.  Bruhns,  Buys  Ballot,  Cantoni, 
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Committee. 


Synohronoua 
observations, 
p.  56. 


6th  Meeting. .  Jelinek,  Mobn,  Scott,  Wild.  The  meeting  chose  M.  Buys  Ballot 
pE^r*''^  as  President 

The  following  proposal  of  M.  Neumayer  was  then  adopted : 
"  The  Congress  revokes  its  former  decision  that  the  question 
"  of  the  establishment  of  an  International  Meteorological  In- 
*'  stitution  should  be  entrusted  to  a  committee,  consisting  of  five 
"  members,  and  hands  over  the  functions  to  be  entrusted  to 
"  that  committee,  to  the  committee  which  has  just  been  chosen." 

The  discussion  on  the  proposals  of  the  7th  sub-committee, 
with  respect  to  the  completion  and  exten^on  of  the  existing 
system  of  Meteorological  stations  was  postponed. 

The  next  matter  was  the  discusdon  of  the  proposal  of 
Brigadier-General  A.  Myer  (introduction  of  simultaneous  ob- 
servations over  the  whole  Northern  Hemisphere,  1st  Appendix 
to  Protocol  of  the  seventh  meeting).  General  Myer  stated  that 
he  was  commissioned  by  the  War  Department  of  the  United 
States  of  North  America,  to  bring  before  the  knowledge  of 
the  Congress  the  deep  interest  with  which  that  department 
regarded  everything  which  had  reference  to  the  progress  of  the 
system  of  Storm  Warnings,  and  its  wish  that  an  exchange  of 
International  Telegraphic  Weather  Reports  should  be  extended 
as  far  as  possible.  Passing  on  to  his  proposal,  General  Myer 
thought  that  an  actual  argument  for  it  was  unnecessary,  because 
the  importance  of  simultaneous  observations  would  be  generally 
admitted  without  any  question. 

The  proposal  was  approved  by  many  members.  M.  Hofpmeyer 
remarked  that  he  could  only  adopt  the  proposal  if  no  very  great 
practical  difficulties  were  met  with,  because  the  scientific  results 
might  not  be  commensurate  with  very  great  sacrifices. 

M.  Buys  Ballot  drew  attention  to  his  "  Suggestions"  in  which 
he  had  cited  simultaneous  meteorological  observations  as  an 
object  to  be  attained. 

General  Myer  remarked  again  that  his  proposal  only  went 
so  far  as  to  say  that  the  Congress  should  declare  the  institution  of 
simultaneous  observations  over  the  whole  ^arth  as  deeirabley  and 
it  was  adopted  unanimously. 

The  discussion  of  the  Beport  of  the  1st  Sub-committee 
(Questions  2 — 6,  respecting  Thermometers  and  Hygrometers, 
M.  Plantamour,  Eeporter,  see  3rd  Appendix  to  Protocol,  No.  VII.) 
then  came  on,  and  the  proposals  of  the  sub-committee  regarding 
Questions  2  and  3  of  the  Programme  were  adopted  simply. 

In  regard  to  Question  4  (Radiation),  Mr.  Buchan  recommended 
that  to  the  Report  of  the  sub-committee  a  few  words  of  recogni- 
tion should  be  added  for  Messrs.  Symons  and  Stow,  who,  of  their 
own  accord  and  at  their  own  expense,  had  instituted  extensive 
series  of  observations,  and  had  deduced  valuable  results  therefix)ni. 
Mr.  Buchan's  proposal  was  adopted. 

Question  6  (Temperature  of  the  Soil).  M.  Lorenz  proposed 
that  the  following  words  should  be  added  to  the  Report  of  the 
sub-committee :  "  In  order  to  carry  the  enquiry  further  it  is 
recommended  that  classes  of  rocks  and  soils  should  be  sought  for 
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which  behave  siiailarly  with  regard  to  the  propagation  of  heat  8th  Meeting, 
within  them.     In  order  to  obtain  more  special  details  on  this  ^^ 
question,  it  must  be  specially  recommended  to  the  notice  of  the  p^^s^^^"*"*^ 
experimental  stations  for  Agriculture  and  Forestry."    A  wish 
expressed  Iby  M.  Sohncke  was  also  to  be  introduced,  that  the  latest 
complete  work  of  M.  Dom  on  the  observation  of  Earth  Tempera* 
ture  should  be  mentioned,  with  recognition,  in  the  Report  of  the 
sub-committee.     . 

As  to  the  depths  for  observations  of  temperature  of  the  soU, 
Mr.  BuGHAN  hdd  three  inches  as  the  most  important  for  meteoro- 
logical purposes,  and  further  expressed  his  preference  for  fixed 
thermometers  at  all  depths  not  exceeding  24  iQches,  while 
M.  WxLD,  especially  with  regard  to  the  investigations  of  Frolich 
and  in  the  interest  of  pure  Meteorology,  considered  much  greater 
depths  necessary  for  observatious  of  tiie  temperature  of  the  soU. 
In  other  respects  the  Congress  adopted  the  report  of  the  sub- 
committee on  Question  5. 

Question  6  (determination  of  Humidity),  M.  Neumateb  re-  Humidity, 
commended,  as  he  had  formerly  done  at  the  Leipzig  meeting,  P*  sb. 
Regnault's  hygrometer  with  an  aspirator;  M.  Wild  the  Hair- 
Hygrometer.  Mr.  BucHAN  considered  that  the  institution  of 
determinations  of  vapour  with  Begnault's  Hygrometer  in  con- 
nexion with  August's  Psychrometer  and  in  dry  hot  climates,  was 
urgently  desirable.  Upon  this  the  Report  of  tl^e  sub-committee 
was  adopted. 

The  Report  of  the  8th  sub-committee  (organization  of  a  system  China,  p.  59. 
of  meteorological  observations  on  the  Chinese  coasts.  Appendix  2 
to  Protocol  No.  Vni.)  was  read  by  Mr.  Scott. 

It  was  resolved  to  proceed  to  the  discussion  of  it. 

Mr.  Campbell  thanked  the  CoDgress  for  the  general  principles 
of  organization  reconmiended  by  the  committee.  He  held  it  his 
duty  to  observe  that  the  English  scale  could  scarcely  be  avoided, 
as  it  was  the  one  most  generally  known  to  seafaring  men  and  to 
lighthouse  keepers,  or  other  oflScers  who  would  be  employed  at 
the  stations.  The  observations,  he  feared,  would  be  of  little 
practical  value  to  navigation  unless  the  readings  were,  in  the 
first  instance,  in  the  English  scale.  They  could  be  afterwards 
reduced  to  the  metric  scale  for  Russian  and  any  other  sta- 
tions that  wished  it,  and  both  scales  might  perhaps  be  given 
in  the  printed  periodical  returns  for  purposes  of  scientific 
analysis.  Mr.  Scott  declared  himself  to  be  fully  satisfied  with 
Mr.  Campbell's  explanation.*  General  Myer  also  held  that  in 
America,  for  practical  objects,  such  as  Storm  Warnings,  the 
English  scale  was  the  only  one  possible.  He  stated  that  he  was 
ready  to  adopt,  for  international  exchange,  any  scale  which  was 
irecommended  by  the  Congress.  M.  Neumateb  then  stated  that 
in  the  opinion  of  M.  v.  Richthofen  the  whole  plan  and  the 
choice  of  stations  for  China  was  a  good  one,  and  the  report  of 
the  sub-committee  was  adopted. 

*  This,  the  ooirect  venioii  of  Mr.  Campbell'a  remarki,  appears  as  a  correction  in 
the  Oeiman  edition. 
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8th  Mioetiiig.        The  next  meetiDg  waa  fixed  for  Monday  the  15th  September 
at  10  am. 

Agenda:— 

1.  Official  communications. 

2.  Consideration  of  tbe  form  of  publicationa 

S.  Oonsideration  of  the  remainder  of  the  proposals  of  the  7th  ^ 
sub-commitfcee,  (carrying  out  the  Decisions  of  the  Con- 
gress and  International  Institution). 
4.  Consideration  of  the  questions  not  yet  discussed. 
Close  of  the  sittmg  at  2  p.m. 

Verified  at  the  meeting  of  the  16th  September  by  the. 
Chairman. 

C.  Bbuhks. 
9tfa  Meeting.       Frotocol  of  the  Ninth  Meeting,  15th  September  10.30  aan. 

Present: 

Delegates: — ^MM.  Bruhns,  Buchan,  Buys  Ballot,  CampbeU, 
Cantoni,  Coumbary,  Czelechowsky,  Dorgens,  Donati,  Ebermayer, 
Fradesso,  Gloesener,  Hann,  Homneyer,  Jelinek,  Lorenz,  Mohn, 
Miiller,  Myer,  Neumayer,  Plantamour,  Quetelet,  Rubenson, 
Schenzl,  Schoder,  Scott,  Sohncke,  Wild,  Winnecke. 

Visitors : — MM.  Koppen,  Nordenskiold,  Bicoo,  and  WrangeL 

Chairman : — M.  Bruhns. 

The  Chaibman  opened  the  meeting  at  10.30  am. 
The  Protocol  was  read  and  confirmed. 
Attitude  ol  GENERAL  Mteb  requested  permission  to  give  the  following 

^lJ»towaid8  ^^^^fl-^io^ •  The  United  States  have  not  been  prepared  to  go 
ihe  OongreBs.  ^^to  a  Congress  of  this  description  except  for  expressions  of 
opinion.  They  could  not  do  so  with  justice,  being  the  only 
Government  where  Weather  Report  and  Signal  system  is  mili- 
tarily organized,  and  they  could  not  ask  firom  others  what  it 
was  not  in  their  power  to  give.  It  has  been  for  this  reason  I 
have  withheld  myself  from  voting  upon  questions  which  have 
arisen,  and  from  other  action  than  advising  in  particular  cases. 
My  duties  here  are  to  advance  in  every  way  the  widest  extension 
of  systems  of  Storm  Warning  and  Weather  Report^  and  my 

Presence  is  to  exhibit  the  good  will  of  my  Government  to  the 
iongress   and  the   community  of  meteorological    interests  it 
represents. 
FoUioations.        The  meeting  proceeded  to  discuss  Question  26.    (Publications. 
Protocol  of  the  seventh  general  meeting). 

After  a  long  discussion  on  the  question  the  following  proposals 
were  made  relating  to  it*: — 

By  M.  Wild  :  The  Congress  recommends  that  the  publication 
of  comprehensive  observations  by  Central  Institutes,  and  Stations 
of  the  First  Order,  should  be  entirely  separated  fromtfte  publica- 
tion of  the  homologous  observations  of  Stations  of  the  Second 
Order  in  each  country. 
The  proposal  was  adopted. 
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]£  Wild  further  made  the  proposal :  Each  director  shall  choose  9Ui  Meeting. 
a  niunber  of  statioiis  in  his  diistrict  and  for  them  shall  adopt  a  PnUieatioiM. 
miiform  plan,  which  is  to  be  recommended  by  the  Congress, 
(within  the    limits  which    are   laid    down  by    the  hours  of 
observation). 

To  this  M.  BxTTS  Ballot  made  the  following  additional  pro- 
posal :  This  proposal  of  M.  Wild's  should  only  be  adopted  in 
view  of  an  international  publication. 

On  the  other  hand  M.  Plantamoxtb  proposed :  With  regard  to 
the  publication  of  observations  a  distinction  must  be  drawn 
between  those  which  should  refer  to  the  special  study  of  the 
dimate  of  each  country  and  those  which  are  mtended  to  indicate 
the  simultaneous  condition  of  the  atmosphere  over  the  whole  of 
the  surface  of  the  eartL  For  the  former  it  is  lefl  entirely  free 
to  each  countiy  to  adopt  the  form  and  manner  of  its  publication 
according  to  its  requirements  and  resources.  For  the  latter  the 
Permanent  Committee  shall  make  proposals  with  reference  to  the 
indication  of  the  stations,  and  of  ^e  data  which  are  required  to 
attain  the  object,  and  which  shall  be  furnished  in  the  same 
form. 

Similarly  the  committee  is  empowered  to  make  all  proposals 
with  respect  to  the  publications. 

In  a  division  by  name  on  these  two  proposals,  the  first  received 
10  and  the  second  8  votes,  while  11  of  the  delegates  took  no 
part  in  the  division. 

Mr.  Scott  proposed  that  the  best  form  of  publication  for  the 
stations  selected  for  international  objects  should  be  determined 
by  the  Permanent  Committee,  in  consxdtation  with  the  directors 
of  the  central  institutes^  and  that  it  should  be  recommended  for 
general  adoption,  for  which  object  the  scheme  proposed  by  Dr. 
Koppen  should  be  handed  over  to  the  committee. 

This  proposal  was  adopted. 

The  only  remaining  business  was  the  reading  of  the  reports 
which  the  sub-committee  6  (Questions  23,  24,  25,  Organization, 
see  Appendix  1.  to  the  Protocol  of  the  meeting,  and  6  (Questions 
22,  Maritime  Meteorology,  and  21,  Weather  Telegrams,  see  Ap- 
pendices  2.  and  3.),  had  completed,  and  the  first  was  read  by 
M.  Wild ;  the  second,  in  regard  to  Maritime  Meteorology,  by  Mr. 
Scott,  and  respecting  Weather  Telegrams  and  Storm  Warnings 
by  M,  Neumayer. 

The  next  meeting  was  fixed  for  4h.  p.m.  this  day. 

Agenda: — 

1.  Official  communications. 

2.  Discussion  of  the  reports  of  Sub-committees  7>  6,  and  3. 

3.  Discussion  of  the  proposals  of  MM.  Jelinek  and  Buys 

Ballot 

Ymfied  at  the  afternoon  meeting  of  the  16th  September  by 
theChaimuuu 

Bxnrs  Ballot. 
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loth  Meeting.       Frotoool  of  the  Tenth  Meetmg,  15th  September,  4.30  pan. 

Pbi^ent: 

Delegates : — MM.  Brubns,  Buchan,  Bu^pb  Ballot,  Cantoni, 
Czelechowsky,  Dorgens,  Donati,  Ebermayer,  Gloesener,  Hann, 
Hofiineyer,  Jelinek,  Mohn,  MiiUer,  Myer,  Neumayer,  Plantamour, 
Quetelet,  Bubenson,  Scbenzl^  Scboder,  Scott,  Sobncke,  WilS, 
Winnecke. 

Visitors : — ^MM,  Koppen,  Nordenskiold,  WrangeL 

Cbainnan . — K  Buys  Ballot. 

The  meeting  was  opened  at  4.30  p.m.,  and.  the  Protocol  of 
the  previous  meeting  was  read  and  confirmed,  whereupon  M. 
HoFFMETEB  read  the  conclusion  of  the  Beport  respecting  the 
completion  and  extension  of  the  existing  system  of  meteorological 
stations  (Appendix  1.  to  the  Protocol  of  the  eighth  meeting). 

After  a  short  discussion  all  the  matters  in  the  Beport  and  the 
suggested  addition  of  M.  N'eumayer  to  paragraph  7,  ''also  in 
"  higher  southern  latitudes,"  were  adopted.  By  the  adoption  of 
paragraphs  a  and  P  of  the  Beport,  the  proposal  made  by  M«  Wild, 
at  the  sixth  meeting  (Appendix  3.  to  that  Protocol)  is  set  at 
rest. 

M.  Wild  then  reported  for  the  6th  Sub-committee  on  Ques- 
tions 23,  24,  and  25  (Organization,  Inspection,  and  the  establish- 
ment of  uniformity  of  the  normal  instrmnents  of  the  various 
central  institutes).  The  report  on  the  Inspection  of  the  Scottish 
Society's  stations,  which  Mr.  Buchan  had  furnished,  at  the 
request  of  the  Leipzig  Conference,  is  printed  in  the  Supplement. 

The  proposals  of  the  Reporter  (Appendix  1.  to  Protocol  of  the 
ninth  meeting)  were  discussed  and  adopted. 

On  point  2,  General  Myer  made  the  remark  that  in  North 
America  the  inspection  of  the  stations  took  place  regularly  ttvice 
a  year.  On  point  5,  MM.  Hoffkeyer  and  Bubenson  proposed 
not  to  reject  the  comparison  with  good  travelling  barometers. 
M.  HoFFMEYEB  also  wished  that  the  Permanent  Comimittee 
should  be  commissioned  to  inquire  how  the  comparison  of  all 
barometers  of  all  the  central  stations  could  be  carried  out.  With 
regard  to  the  Standard  Thermometers  the  meeting  similarly 
adopted  the  proposal  of  the  sub-committee  in  connexion  with 
the  suggestion  of  M.  Cantoni,  as  a  result  of  which  it  was  con- 
sidered to  be  the  business  of  each  central  office  to  prepare  a 
Standard  Thermometer  for  itself  on  scientific  principles. 

At  the  same  time  Mr.  Scott  was  requested  to  convey  the 
thanks  of  the  Congress  to  the  Eew  Committee  for  their  readiness 
to  furnish  standard  thermometers  to  the  individual  Central 
Institutes. 

Upon  this  the  report  of  the  5th  Sub-committee  with  r^ard  to 
Marine  Meteorology  was  read  (Appendix  2.  to  Protocol  of  the 
9th  general  meeting). 

The  Beport  read  by  Mr.  Scott,  as  Beporter,  was  generally 
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adopted  after  a  brief  discussion.     With  reference,  however,  to  loth  Meeting, 
the  sub-committee,  which  should  make  preparations  for  sum-  Maritime 
rooning  a  Maritime  Meteorological  Conference,  MM.  Donati  and  C<>"^«""^' 
HoFFMETER  proposed  to  entrust  this  matter  to  the  Permanent 
Committee.    This  modification  of  the  report  of  the  sub-committee 
was  adopted  unanimously. 

Agenda  for  the  next  meeting  fixed  for  Tuesday,  16th  September 
at  9h.  a.m. : — 

1.  OflScial  communications. 

2.  Discussion  of  the  Report  of  the  5th  Sub-committee  (Weather 

Telegraphy). 

3.  Consideration  of  MM.  Jelinek's  and  Buys   Ballot's  pro- 

posals. 

Close  of  the  sitting  at  6.50  p.m. 

Verified  at  the  meeting  of  the  16th  September  by  the  Chair- 
man. 

C.  Jelinek. 


Protocol  of  the  Eleventh  Meeting,  16th  September,  9.30  a.m.    nth  Meedog. 

Present  : 

Delegates  : — MM.  Bruhns,  Buchan,  Buys  Ballot,  Cantoni, 
Coumbary,  Czelechowsky,  Dorgons,  Fradesao,  Ebermayer,  Gloe- 
sener,  Hann,  Hofl'meyer,  Jelinek,  MiiUer,  Mobn,  Myer,  Neu- 
mayer,  Plantamour,  Quetelet,  Rubenson,  Schenzl,  Schoder,  Scott, 
Sohncke,  Wild,  Winnecke. 

Visitors : — MM.  Koppen,  Nordenskiold,  Wrangel. 

Chairman  : — M.  Jelinek. 

After  the  Protocol  of  the  previous  meeting  had  been  read  and  Weather 
confirmed,  the  consideration  of  the  Report  of  the  5th  sub-com-  TeL^phy, 
mittee  on  Weather  Telegrams  and  Storm  Warnings,  (Reporter, 
M.  Neimiayer),  which  was  read  yesterday,  was  proceeded  with. 

Some  introductory  remarks  were  made  by  the  Reporter,  and 
the  individual  proposals  of  the  sub-conmiittee  were  read,  and,  for 
the  most  part,  adopted  unanimously. 

Question  2,  B.  M.  Bbtjhns  made  the  proposal : — The  Congress 
agrees  to  the  proposal  of  the  sub-committee,  although  it  is  not 
perfectly  con-ect  theoretically.  It  is  hoped,  however,  by  a  reduc- 
tion to  the  level  of  the  sea  at  the  time,  to  obtain  a  greater 
uniformity  i^mong  the  different  systems. 

After  a  short  discussion  of  this  proposal,  against  which  MM. 
MoHN,  Scott,  Buchan,  and  Neumater  expressed  themselves, 
M.  Bbxthns  withdrew  his  proposal,  declaring  that  he  was 
satisfied  with  its  being  entered  on  the  Protocol  of  the  meeting. 

On  Question  4  Mr.  Scott  remarked  that  it  would  be  very 
desirable  to  have  a  uniform  system  of  cyphers  for  Weather 
Telegrams. 

M.  Wild  then  proposed  that  the  Permanent  Committee  should 
be  oommifisioned  to  propose  such  a  system,  and  to  circulate  it 
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amongst  the  directors  of  the  Central  Institutes.  M.  Burs 
Ballot  agreed  as  to  the  substance,  and  thought  that  the  Per- 
manent Committee  shoxdd  not  receive  this  commission,  but  that 
it  should  be  left  to  the  directors  to  take  steps  towards  uni- 
formity in  this  respect.  On  a  division,  M.  Wild's  proposal  was 
adopted. 

M.  HoFFHEYER  declared  that  in  the  report  in  question,  he 
missed  a  remark  which  he  had  made.  It  was  resolved  to  adopt 
it  supplementarily  in  the  report  of  the  committee. 

Upon  this  M.  Fradesso  da  Silveiba  rose  to  inform  the  Con- 
gress that  Portugal  would  shortly  have  telegraphic  communica- 
tion with  Brazil.  The  cable  between  Portugal  and  Madeira  had 
been  already  laid,  and  from  the  beginning  of  October  in  this 
year  the  station  of  Madeira  would  be  able  to  send  daUy  weather 
despatches.  M.  Fradesso  handed  to  the  meeting  a  paper  contain- 
ing the  graphical  representation  of  the  simultaneous  conditions  of 
the  weather  at  Madeira  and  Lisbon. 

The  Chaibman  thanked  M.  Fradesso  for  his  interesting  com- 
munication. 

The  Chaibhan  on  the  dose  of  the  discussion  of  the  Report 
communicated  the  contents  of  a  letter  which  he  had  just  received 
from  M.  Donati,  in  which  that  delegate  explained  that  he  had 
been  obliged  to  leave  Vienna  on  that  morning,  and  regretted 
that  he  could  not  be  present  at  to-day^s  meeting. 

In  the  discussion  which  next  followed,  on  M.  Buys  Ballot's 
proposal  at  the  third  meeting,  in  regard  to  the  formation  of  an 
International  Fund  for  the  establishment  of  Meteorological  Obser- 
vatories on  islands  and  at  distant  points  of  the  earth's  surface 
(Appendix  4  to  the  Protocol  of  the  third  meeting),  the  Congress 
decided  to  leave  the  further  carrying  out  of  the  question  to  the 
Permanent  Committee.  M.  Cantoni,  as  well  as  M.  Fradesso, 
placed'  it  on  record  that  their  Governments  were  not  indisposed 
to  take  part  in  forming  an  international  fund. 

The  2nd  proposal  of  M.  Buys  Ballot  respecting  the  establish- 
ment of  special  offices  for  the  exchange  *of  Meteorological  publi- 
cations had  already  received  a  satisfactory  solution  at  the  second 
meeting  on  the  12th  September. 

With  respect  to  both  the  proposals  of  M.  Jelinek,  in  regard  to 
obtaining  reports  on  the  organization  of  the  different  institutes 
and  systems  of  observation,  as  well  as  in  regard  to  giving  informa** 
tion  of  the  series  of  observations,  for  a  considerable  number  of 
years,  which  exist  in  each  land,  the  Congress  entirely  approved  of 
them  and  decided  for  M.  Hoflmeyer's  proposal  to  hand  over  to  the 
Permanent  Committee  the  carrying  out  of  both  proposals. 

Mr.  BuGHAN  declared  it  desirable  that  an  accurate  Catalogue  of 
all  meteorological  publications  shoidd  be  prepared. 

When  the  Agenda  had  been  completed  Mr.  ScoTT  proposed  to 
express  thanks  to  the  Austrian  Government  and  the  Imperial 
Academy  of  Sciences  for  the  support  which  had  been  given  to  the 
Congress  in  its  proceedings. 
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M.  Jelinek  thanked  the  delegates  in  the  name  of  the  Bureau,  nth  Meeting. 

M.  CAiirroNi  thanked  the  Yioe-Presidents  who  had  been  en- 
trusted with  the  management  of  the  proceedings  of  the  Congress, 
viz. :  MM.  Bruhiis,  Buys  Ballot,  Jelinek,  Soott,  and  Wild 

Finally  the  Congfess  expressed  their  thanks,  on  the  proposal 
of  M.  HoffioQeyer,  to  the  Committee,  appointed  by  the  Leipzig 
Conference,  which  had  investigated  the  questions  of  such  extreme 
importance  for  practical  meteorology,  viz.  i  Weather  Telegrams  and 
Maritime  Obs^vations,  and  specially  recognised  the  untiring  zeal 
of  the  Reporter,  M.  Neumayer. 

In  condusion  the  thanks  of  the  Congress  were  expressed  to  the 
Secretariea 

Termination  of  the  sitting  at  12.15  p.m.,  upon  which  the 
Meteorolc^cal  Congress  of  Vienna  was  declared  to  be  dosed,     * 
after  the  Protocol  had  been  confirmed  by  the  Chairman  at  the 
meeting  itself 

C.  JXLINEK* 
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App^  n.  1.  Appendix  1.  to  the  Protocol  of  the  Second  Meeting. 

ADOPTED  BYELAWS. 

Btxlaws  for  the  International  Meteoboloqical  Conqsess, 
Vienna,  1873. 

§1. 

BydawB,  p.  9»  The  Pennanent  Ck)mimttee  elected  at  the  Meteorological  ConfeTence  of 
Leipsig  shaU  open  the  first  meeting  of  the  Congress,  and  shall  superintend  the 
election  of  the  Bureau,  consisting  of  the  Honorary  President,  Vice-Presidents, 
and  Secretaries.    In  the  elections  in  question,  the  absolute  majority  decides. 

§2. 

The  Pennanent  Committee  shall  present  a  Report  on  the  constitution  of  the 
Congress,  and  submit  the  communications  and  papers  which  have  been  received 
since  the  meeting  at  Leipzig. 

§3. 

The  Pennanent  Committee  shall  submit  a  Programme  of  the  Questions  to  be 
discussed,  and  this  programme  shall  be  discussed  and  finally  aecided  at  the 
second  meeting. 

Each  member  of  the  Congress  has  the  right  to  submit  proposals  in  regard 
of  new  subjects  to  be  brought  forward  for  consideration,  but  such  proposals 
cannot  come  on  for  discussion  until  one  of  the  subsequent  meetings. 

Proposals  emanating  from  non-members  must  be  supported  by  members  if 
they  are  to  be  brought  forward  for  discussion. 

§4. 

The  Congress  shall  hold  its  general  meetings  between  the  hours  of  10  a.m. 
and  1  p.m.    The  days  of  meeting  to  be  fixed  by  the  Bureau. 

§5. 

The  Agenda  for  the  general  meeting  for  each  day  shall  be  fixed  by  the  Vice- 
Presidents,  and  announced,  if  possible,  at  the  close  of  the  previous  meeting,  but 
at  latest  at  the  opening  of  the  meeting  in  question. 

In  Divisions  at  the  general  meetings  the  absolute  majority  of  the  delegates 
rnresent  shall,  as  a  rule,  decide.  In  case  of  equality,  the  vote  of  the  Vice- 
President  who  is  in  the  chair  shall  decide. 

It  is,  however,  open  to  any  delegate  to  demand  a  division  according  to 
countries.  In  case  of  such  a  division,  the  delegates  of  one  and  the  same 
country  have,  after  a  previous  consultation,  only  one  vote  to  give,  which  for 
countnes  of  less  than  10  million  inhabitants  is  counted  as  single,  for  countries 
of  between  10  and  30  million  inhabitants  as  double,  for  countries  of  over  30 
million  inhabitants  as  threefold, 

§7. 

For  individual  points  of  the  Programme  Sub-committees  shall  be  appointed, 
the  members  of  which  shall  be  selected  by  the  Bureau  and  nominated  by  the 
Congress. 
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§8.  .  . 

The  editorship  of  the  Proceedings  of  the  Congress  shall  be  entrusted  to  a  -^PP**  II-  U 
special  committee,  which  shall  make  provision  for  &e  printing  and  distribution  Byelaws,  p.  9. 
of  the  Protocols. 

(Adopted  at  the  Second  Meeting  of  the  Congiees.) 


pp.  32,  56, 
and  77. 


Appendix  2.  to  the  Protocol  of  the  Second  Meeting.   *       App.,  n.  s. 

Pbogramme  of  the  Progebsings  of  the  Metsobologioal  CIongress 

at  Vienna,  1873. 

I.  Instrumental. 

'    1.  What  is  the  hest  form  of  Barometers  for  stations  of  the  second  order  ?        P>  SO, 
Is  the  use  of  Aneroids  for  such  stations  admissible? 

2.  What  mode  of  exposure  of  Thermometers  for  the  observation  of  Air  ^ 

Temperature  is  the  best  and  most  suitable  for  general  adoption  ? 

3.  What  IS  the  best  construction  of  Maximum  and  Minimum  Tuermometers  7 

4.  Wbat  instruments  should  be  employed  for  determining  the  intensity  of  * 

Radiation,  and  in  what  way  can  tne  comparabUity  of  the  results  obtamed 
be  ensured? 

5.  What  apparatus  is  the  best  for  determining  Earth  Temperatures? 
At  what  depths  should  the  observations  be  taken  in  order  to  attain  the 

uniformity  which  is  desirable? 

6.  What  apparatus  should  be  employed  for  the  detennination  of  the  Hygro->  pp.  33  and  58. 

metric  condition  of  the  air? 
Are  the  Wet  and  Dry  Bulb  Thermometers  sufficient? 
Can  the  Hair  Hygrometer  be  employed,  and  under  what  restrictions  ? 

7.  In  what  way  can  uniformity  in  describing  the  Directions  of  the  Wind  be  * 

attained? 
Is  the  deduction  of  the  mean  Direction  of  the  Wind  by  Lambert's  formula 

desirable? 
Is  it  desirable  or  not  to  include  very  light  winds  (force  0)  in  constructing 

Wind  Roses  fbr  the  Direction  of  the  Wind  ? 

8.  What  scale  should  be  employed  for  the  Force  of  the  Wind  when  it  is 

determined^  not  by  actual  measurement,  but  only  by  ^timation? 
91  Is  it  desirable  to  introduce  simple  dial  instruments  for  determining  the 
Velocity  of  the  Wind? 
What  units  should  be  taken  for  the  discussion  of  the  Velocity  of  the 
Wind? 

10.  What  is  the  best  form,  size,  and  mode  of  exposure  of  Rain  Gauges?  l  „_  q^  ra 
At  what  hour  of  the  day  should  the  ftJl  be  measured  ?  V  ^^'^^  If 

11.  Should  the  dap  of  Rain  and  Snow  be  counted  separately  or  together?        J 

12.  Is  it  desirable  m  giving  the  fftlls  of  Hail  to  draw  a  distinction  between 

"  Graupel "  and  true  HaU  ?  1  m,  u  and 

13.  a.  In  counting  Thunderstorms,  should  the  Storms,  as  such,  or  the  Days    LPP^*"« 

of  storm  be  given  ?  J 

h.  In  what  way  should  the  instances  of  Sheet-lightning  be  noticed  ? 

14.  AVhat  apparatus  is  to  be  reconunended  for  the  measurement  of  Evapora-  pp.  29  and  58. 

lion? 
What  is  the  most  suitable  exposure  for  the  Evaporation  gauge? 

15.  a.  In  what  war  should  the  proportion  of  Cloud  in  the  sky  be  estimated  pp.  15  and  49. 

and  indicated  P 
Is  it  desirable  to  introduce  for  Clouds,  Hydrometeors,  and  for  other  extra-  pp.  19, 29, 45, 
ordinary  phenomena,  symbols  which  shall  be   independent   of  local      and  48. 
langusge,  and  therefore  universally  intelligible? 

16.  Shomd  other  Meteorological  Elements  than  those  abeady  enumerated,  PP- 1^  ^d  45. 

e.g,,  Atmospheric  Electricity,  Ozone,  &c.,  be  included  in  the  scope  of 
normal  observations^  and  what  are  the  best  instruments  for  observing 
them? 


,  pp.  25  and 
51. 


p.  91. 
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App.,  II.  2.         17.  Is  it  desirable  to  introduce  the  same  Units  of  Measure  (viz.  of  Length, 
pp^.  21  imd  49.  Dqnees^  and  Time)  in  meteorological  inquiries  in  all  countries,  or  is  it 

si]Acient  to  lay  down  certain  nxed  rules  for  the  conversion  of  the 
different  measures  employed  in  the  several  countries  ? 

II.  Institution  and  Rbduction  op  tbb  Obssrvationb. 

pp.  29  and  62.      18.  Can  uniform  Hours  of  Observation  be  introduced  for  the  general  obser- 
vations to  be  made  at  the  Meteorological  Stations  7 

p.  23.  19.  What  are  the  rules  and  what  the  intervals  of  time  for  which  the  Means 

of  the  several  Meteorological  Elements  should  be  calculated  7 
Which  is  the  better  plan,  to  begin  the  meteorological  year  with  January 
or  witii  December  p 

p.  24.  20.  In  what  manner  and  for  what  intervals  are  the  Normal  Values  for  the 

individual  Meteorological  Elements  to  be  deduced  ? 

III.  Weather  Telegrams. 

pp.  37  and  63.     21.  Does  the  interchange  of  Weather  Telegrams  appear  so  useftil  that  it 
should  receive  3  fUUer  development  and  a  firmer  organisation  7 

IV.  Maritimb  Metborologt. 

pp.  36  and  62.     22.  In  what  way  can  Maritime  Meteorology  be  best  introduced  into  the 
system  of  General  Meteorology  7 

V.  Organization. 

r  23.  Is  it  desirable  that  in  each  oountiy  there  should  be  established  one  or 
more  Central  Institutions  for  the  direction^  collection^  and  publication 
of  Ihe  Meteoioloffical  Observations  7 

24.  Can  rules  universJly  applicable  be  laid  down  for  the  Verification  of  In- 
struments and  tiie  Inspection  of  Meteorological  Stations  7  ^ 

And  is  it  advisable  to  introduce  general  Insteuctions  for  taking  and  calca* 
lating  Meteorological  Observations  7 

25.  In  what  manner  can  the  agreement  of  the  Standard  Instruments  of  the 
L  diiferent  Central  Establishments  be  best  eflboted  7 

VI.  Publication  of  the  Observations. 

p.  84.  26.  Is  it  desirable  and  possible  to  publish  the  Meteorological  Observatioiis 

of  a  limited  number  of  stations  in  each  oountiy  in  a  uniform  manner, 
and  within  a  reasonably  short  time  after  the  observations  have  been 
made? 

27.  How  b  the  exchange  of  the  Meteorological  Publications  of  different  insti* 
tntions  and  diitoent  countries  to  be  carried  out  most  speedily,  saHely, 
and  simply  7 

VII.  Carrying  out  the  Decisions  of  the  Congress. 

28.  What  regulations  should  be  adopted  in  order  to  carry  into  effect  the 
decisions  and  the  views  of  the  Meteorological  Conmss  7 

Is  the  appointment  of  a  Permanent  Committee  and  the  organization  of 
fdture  Meteorological  Congresses  requisite  for  this  purpose  7 
pp.  27, 50,  and    29.  M.  Plantamour's  proposal  respecting  the  foundation  of  an  International 
7 1 .  Central  Institute  for  Meteorology  7 


pp.  86, 61,     . 
and  93. 


pp.  so,  48,  and 
56* 


pp.dland59. 


{ 


p.  14. 


Appendix  !•  to  the  Protocol  of  the  Third  Meeting. 

Beport  of  the  Lkipziq  SuB-ComnxTEE  (Ebermayer,  Schoder, 
Sohncke),  on  Questions  12,  13,  16,  16,  of  the  Programme  of  the 
Congress. 

Question  12.  Is  it  desirable  in  giving  the  fsUs  of  Hail  to  draw  a  distinction 
between  "  Graupel "  and  true  Hail  7 
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The  sepaiftie  notation  of  Hail  and  ''  Gnupen  "  asstimes  that  both  of  the  App.,  m.  1. 
two  phenomena  axe  leoogniaable  by  distinct  ofaaracteristios.    It  is  a  question  Hail, 
whether    or  not  this  be  the  caee^  in  accordance  with  the  general  nsaf^e 
of  the  German  language  (fat  e.g,  no  distinction  is  made  in  the   English 
language). 

1.  '' Granpeln '' s  roundish^  whitish,  loosely-aggregated  masses  of  frozen 
water,  sometmies  of  the  size  of  peas,  and  resembling  small  balls  of  snow. 

2.  Hail :  larger  pieces  of  harder  and  denser  ice,  of  a  less  spherical  form,  flatter 
disc  shaped  or  of  the  shape  of  a  truncated  cone. 

If  the  sise  be  considerable,  alternate  coats  of  clear,  and  of  opaque  white,  ice 
are  recognizable,  enveloping  a  nucleus  of  the  nature  of  "  Grraupd,"  at  times 
studded  at  the  outer  sumce  with  large  crystals  of  ice.    It  is  easy  to  distioffuish  , 

between  these  extreme  cases,  but  with  intermediate  types,  it  is  optional 
whether  th^r  should  be  described  as  Hall  or  ''Graupel,"  and  for  sudi 
another  special  term  "  Schlossen  **  is  employed. 

It  is  qmte  inadmissible  to  avoid  the  di£ftcalty  of  drawing  the  distinction,  by 
the  attempt  which  has  been  made  to  take  into  consideration  the  distinct  origin 
of  each  phenomenon,  as  there  are  as  yet  nothing  beyond  hypotheses  to  account 
for  their  origin.  If  therefore  the  two  phenomena  cannot  be  distinguished  from 
each  other  with  absolute  certainty,  it  is  neither  scientifically  justifiable,  nor 
practically  possible,  to  record  them  separately. 

.Agriculture  has  certainly  a  real  interest  in  drawing  the  distinction,  but 
for  £\iis  it  is  certain  that  the  records  of  Hail  Insurance  Companies  furnish 
better  materials  than  Meteorological  Journals. ' 

As  a  result  of  these  considerations  the  committee  recommends  that  there 
shall  be  only  one  colmnn  f or  ^'  Hail  '\  and  that  &US  of  "  Graupel,"  but  only 
such  as  are  absolutdy  indisputable,  should  be  indicated  by  a  small  star,  inserted 
dose  to  the  entry,  or  by  a  symbol  differing  slightly  from  that  for  Hail.  This  will 
render  it  possible,  besides  counting  the  £b!Us  indiscriminately,  to  pick  out  the  one 
exceptiomd  case.  Furthermore  it  is  desirable  that  in  the  column  *'  Remarks  " 
more  special  details  should  be  given  of  the  entire  phenomenon,  size  of  stones, 
direction  of  motion  and  supemcial  extent  of  the  hailstorm,  existence  or  the 
contrary  of  thunderstorms,  damage  done,  &c.* 

Question  13. 
(a.)  In  counting  Thundentonns,  should  the  Storms  as  such  or  the  Days  p.  U« 

of  Storm  be  given  7 
(ft.)  In  what  way  should  the  instances  of  Sheet-lightning  be  noticed  ? 

(a.)  It  is  of  course  inadmissible  for  a  single  observer  to  speak  of  several 
stonns  prevailing  at  the  same  time  (as  is  often  popularly  done),  inasmuch 
as,  at  most,  two  distinct  clouds  are  nresent  and  influencing  each  other. 
Accordingly  ike  enumerations  of  several  storms  for  one  and  the  same  day, 
can  only  refer  to  storms  distinctly  separated  from  each  other  as  to  time.  It 
IS  however  often  difficult  to  decide  if  two  thunderstorms  occurring  succes- 
sively are  independent  of  each  other,  or  if  the  one  is  only  to  be  regarded  as 
the  continuation  of  the  other,  so  that  it  would  be  a  matter  of  choice  for  the 
observer  whether  he  recorded  two  stonns  or  one.  It  is  recommended  only  to 
count  the  days  ofstcrm  in  order  to  obtain  more  easily  comparable  figures. 

ITiis  is  not  meant  to  preclude  the  individual  observer  from  recording  in  his 
*' Remarks"  the  number  of  Storms,  the  time  of  their  commencement, tl^eir 
duration,  direction  of  their  motion,  &c.t 

((.)  It  must  first  be  settled  what  phenomenon  is  to  be  described  as  sheet-  p.  14. 
lightning.  Some  authors  extend  this  description  to  the  ordinary  flashes  of 
lightning  without  audible  thunder.  This  use  of  the  word  is  however  scarcely 
justiflable.  It  is  very  improbable  that  a  discharge  of  that  nature  is  unaccom- 
panied by  sound  at  the  place  of  its  occurrence,  inasmuch  as  the  electrical  sparks 
m  laboratories  are  always  accompanied  by  sound.    On  the  other  hand  the  non- 

*  The  definition  adopted  at  the  Third  Meeting  (p.  14)  was  as  follows :— "  Hail  is  to  be 
**  deacribed  as  a  precipmlon  of  ftosen  water,  in  which  the  stones  attain  such  a  magnitude  that 
"  they  may  be  expected  to  do  damage  to  agrieultuial  products." 

tAdcqpted  at  theThiia  KeetiSoglp.  U). 


Digitized  by 


Google 


44 

App.>  in*  1.      oocumnce  of  thunder  in  such  instances  of  lightning,  which  is  in  other  respects 
Sheet-  quite  normal,  is  easily  explained  by  the  operation  of  different  causes,  which 

lightning*  perhaps  often  act  in  common ;  they  are  as  follows :  1.  Great  distance.    2.  Dis- 

charge in  very  rarified  air  (at  a  great  height),  so  that  the  vis  viva  of  the  mass 
originally  set  in  motion  is  too  small  to  be  able  finaUy  to  affect  appreciably  the 
ear  of  the  observer  when  it  has  been  translated  to  greater  and  greater  strata  of 
denser  masses.  3.  Repeated  reflections  at  the  limits  of  sixata  of  air  and 
clouds  of  unequal  density,  whereby  the  sound  transmitted  is  weakened  at 
every  time.  It  seems  therefore  better  to  follow  the  authors  who  exclude  flashes 
without  thunder  from  the  category  of  sheet-lightning,  and  then  we  have  this 
definition. 

p.  14.  Sheet-lightninff  is  a  sudden  expansive  illumination,  unaccompanied  by 

any  noticeable  thunder,  which  is  observed  in  the  clouds,  and  also  in 
the  clear  sky,  mostly  in  the  neighbourhood  of  the  horizon. 

It  hardly  admits  of  a  doubt  that  the  phenomenon  so  defined  is  attributable  in 
various  cafles  to  two  or  more  agencies.  Firstly,  the  reflection  of  distant  flashes 
which  either  take  place  below  the  horizon,  or  are  themsdves  invisible  owing  to 
the  thickness  of  the  intervening  clouds,  will  appear  as  sheet-lightning. 
(Arago,  in  his  essay  on  Thunderstorms,  cites  the  fact  that  in  the  year  1803 
luminous  signals  which  were  made  on  the  Brocken  by  less  than  hau  a  pound 
of  powder  were  noticed  at  a  distance  of  more  than  120  miles,  when  the  Brocken 
was  no  longer  visible  owing  to  the  curvature  of  the  earth.)  Secondly,  weak 
suiHTace  discharges  (Flachenblitze)  with  slight  noise  (which  according  to  Kundt's 
observations  give  the  same  lines  in  the  spectrum  that  Schimkov  observed  in  the 
fatnt-glow  and  brush  discharges  of  the  electrical  machine,  and  which  must 
accordingly  be  regarded  as  such  discharges  from  the  clouds)  produce  the 
phenomenon  of  sheet  lightning. 

The  sub-committee  is  unanimous  that  on  the  whole,  in  the  case  of  the 
co-existence  of  a  thunderstorm  at  any  time,  sheet-lightning  should  not  be 
specially  noted,  because  in  every  storm  inaudible  discharges  of  one  or  the 
other  origin  will  occur.  Specially  remarkable  cases  of  sheet-lightning  ought 
to  be  recorded  by  the  observer  in  the  "  Remarks." 

The  opinions  of  the  sub-committee  are  divided  as  to  the  mode  of  recording 
sheet-ligiitning  on  a  day  when  there  was  no  actual  thunderstorm.  The 
majority  are  against  counting  a  day  on  which  only  sheet-lightning  had  been 
'  observed  among  the  days  of  thunderstorm.  The  minority  think  that  by 
such  a  practice  many  storms  which  took  place  below  the  horizon  would  be 
neglected,  and  that  no  other  limits  than  those  of  viaibiUty  could  be  laid  down 
for  the  area  of  observation  of  any  given  station,  so  that  accordinglv  days  with 
sheet-lightning  should  be  counted  ^ith  days  of  thunderstorm ;  tney  might, 
however,  be  distinguished  from  the  others  by  a  star  or  other  mark.* 

Question  15. 
p.  X5.  <>•  In  what  way  should  the  proportion  of  Cloud  in  the  sky  be  estimated 

and  indicated  P 
pp.  19,  29,  and         b.  Is  it  desirable  to  introduce  for  Clouds,  Hydrometeors,  and  for  other 
^^'       ■  extraordinary  phenomena,  symbols  which  shall  be  independent  of 

local  language,  and  therefore  universally  intelligible  ? 

The  first  jjart  (a)  of  Question  15  has  been  already  settled  at  the  Leipzig 
Conference,  inasmuch  as  it  was  agreed  that  the  amount  of  Cloud  should  be 
estimated  from  0  to  10,  0  indicating  a  perfectly  cloudless,  10  an  entirely  over- 
cast sky. 

As  to  the  second  question,  the  following  Table  fpYea  the  designations  which 
have  been  hitherto  employed. 


*  The  definition  adopted  at  the  Third  Meeting  (p.  U)  was  as  follows:—"  As  days  of  storm, 
'  only  those  are  to  be  noted  on  whioh  both  lishtning  and  thunder  have  been  obserred.  If  only 
'  lightning  without  thunder  has  been  noticea,  the  entry  for  the  day  must  be  sheet-lightning/' 
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Theie  for  the  most  part  oonsist  of  the  initial  letters  of  the  respective  wordsi  ^  ^^?  ?^'  ^* 

and  are  therefore  dependent  on  the  individoal  language.  ^"!5?  •  j  ^„ 

^  ®^  pp.  29  and  48. 


I 


I 

s 


I 


S 
I 


PniasU      and 
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T.t 

Br 

o 


Bf 


Th 


Bf 
B 


Bf 

A 

br 
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The  Snb-Committee  proposes  the  following  Symbols  :— 
Rain  - 


Snow  ... 

-* 

Thanderstorm 

K 

HaU  ■ 

-▲ 

"Gnitipel"   - 

A 

Mist  (Fog)    - 

rrcii 

Hoarfrost     -           .           . 

1 r 

Dew  - 

--O. 

The  Sub-Committee  furthermore  recommends,  that  if  in  any  publication 
additional  Abbreviations  or  Symbols  are  employed,  the  explanation  of  them 
should  be  given  in  some  prominent  place,  and  in  several  languages,  not  in 
the  individiud  language  only. 

Question  16. 

In  respect  of  Atmospheric  Electricity  the  questions  are,  p.  ]  c. 

(a.)  Should  Atmospheric  Electricity  be  included  in  the  lict  of  normal 

observations? 
{b.)  What  are  the  best  instruments  for  observing  it  7 

32956.  D 
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App.,  m.  1.  i^')  Atmospheric  Electricity  is  at  the  present  time  one  of  the  phenomena  of 

Atmospheric  terrestrial  physics  which  is  least  understood,  therefore  its  enrolment  among  the 
Electricity,  normal  objects  of  observation  is  at  the  least  as  great  a  want  (for  theory,  though 
p.  16.  not  as  yet  for  practice)  as  the  observation  ol  the   other  elements;  but,  in 

consideration  of  the  difficultv  and  delicacy  of  such  a  class  of  observation  and 
of  the  fact  that  ordinary  observers  should  not  be  overloaded  with  too  many 
diflPerent  observations,  the  observation  of  Atmospheric  Electricity  can  be  recom- 
mended only  for  Head  Observatories* 

(6.)  In  treating  of  instruments  for  the  observation  of  Atmospheric  Electricity 
the  measuring  apparatus  must  be  considered  separately  &om  the  collecting 
apparatus. 

A.  Measuring  Apparatus. 

The  most  sensitive  and  accurate  Electrometer,  on  the  whole,  is  Thomson's 
Divided  Ring  Electrometer  with  mirror  and  light.  This  may  also  be  employed  for 
the  measurement  of  atmospheric  electricity  (for  which  purpose  it  was  specially 
invented).  None  of  the  other  electrometers,  whether  they  be  instruments  on 
the  principle  of  the  Torsion  Balance,  or  on  that  of  the  gold  leaf  electroscope, 
are  equal  to  Thomson's.  In  using  it,  however,  special  attention  must  be 
paid  to  one  point.  Inasmuch  as  the  needle  on  which  the  quadrants,  charged 
with  atmospheric  electricity,  act,  is  itself  kept  in  an  electrical  condition 
by  a  Leyden  jar  placed  within  the  apparatus,  the  extent  of  its  deviation 
depends  upon  the  charge  of  the  jar.  It  is  therefore  important  to  keen  the 
charge  of  the  latter  constant.  This  is  rendered  possible  b^  the  fact  that  a 
charging  apparatus  (''  replenisher  "),  constructed  on  the  principle  of  Holtz's 
electricfd  machine,  and  a  gauge  are  attached  to  the  jar.  By  means  of  the 
gauge  a  knowledge  of  the  condition  of  the  charge  is  obtained,  and  by  means 
of  the  "  replenisher  "  the  loss  is  easily  replaced.  With  good  instruments  the 
churge  does  not  decrease  more  than  I  %,  at  most,  within  24  hours,  thus  it  is 
enough  to  complete  the  charge  twice  or  thrice  a  day  to  keep  it  as  good  as 
constant.  The  same  end  might  be  attained  in  a  simpler,  if  not  m  altogetdier  as 
certain  a  way,  by  regulating  the  charge  so  that  the  electromotive  force  of 
a  Darnell's  cell  should  always  produce  the  same  deflection  of  the  needle. 

B.  Collecting  Apparatus. 

The  water  collector  proposed  by  Thomson  works  best.  It  is  an  insulated 
metallic  vessel  containmg  water,  standing  in  a  room,  with  a  long  pipe  reaching 
outside  the  window,  from  which  the  water  runs  in  a  fine  stream.  Instead  of 
this  in  winter  a  burning  match  of  paper,  soaked  with  nitrate  of  lead,  is  used ; 
an  insulated  wire  connects  the  collector  with  the  divided  ring  of  the  electro- 
meter. Ceteris  paribus  the  instrument  charges  itself  equally  by  both  kinds  of 
collecting  apparatus ;  the  deflection  of  the  needle  measures  the  difference  of 
the  potentials,  i,e,  of  the  electrical  tension  of  the  air  at  the  place  where  the 
stream  is  dispersed,  and  the  potential  of  the  earth. 

The  advantages  of  this  collecting  apparatus  over  all  others,  be  they  fixed 
rods  with  points,  or  metallic  bodies  projected  to  a  height,  connected  during  a 
short  part  of  their  flight  with  an  electrometer  at  rest,  are  the  following : — 

1.  Simplicity  of  manipulation  (you  only  turn  the  water-cock). 

2.  Strong  and  rapid  collecting  action.  In  a  few  seconds  the  maximum  of 
charge  is  attained,  while  a  fixed  pointed  collecting  rod  requires  about  a  quarter 
of  an  hour. 

3.  Good  insulation,  as  the  apparatus  stands  in  a  room. 

Owing  to  the  ahnost  instantaneous  indication  of  the  intensity  of  atmospheric 
electricity,  Thomsons's  complete  apparatus  is  also  especially  adapted  for  con- 
tinuous registration,  if  the  reflected  image  of  the  light  be  allowed  to  play  on 
a  strip  of  photographic  paper  passing  slowly  under  it. 

In  order  to  make  oifferent  observations  comparable  two  things  are  re- 
quisite : — 

1.  The  indications  of  different  instruments  must  be  referred  to  each  other. 
This  is  done  by  comparing  their  behaviour  when  the  same  source  of  electricity 
is  employed,  e.g.  tiiie  dectromotive  force  of  a  Daniell's  cell. 

*  It  was  resolved  at  the  Third  Meeting  (p.  16), "  That  the  institution  of  observations  on 
**  Atmoepheric  Electricity  be  recommended  only  for  Head  Observatories,  and  that  .the  decision, 
**  as  to  the  choice  of  the  best  methods  of  observation  and  of  the  most  suitable  instruments,  must 
"bo  left  to  them," 
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2.  Inasmuch  as  the  deyiation  of  the  needle  measures  the  difference  between  App.,  in.  i. 
the  tension  at  the  point  of  dissipation  of  the  stream  of  water  and  that  in  the  Atmospheric 
earth,  the  observations  of  all  stations  must  be  reduced  to  the  same  height  of  Electricitj, 
point  of  dissipation  above  the  ground^  for  atmospheric  electricity  increases  P*  I^< 
with  height.     For  this  purpose  the  indication  of  the  instrument  at  the  station 
must  be  compared  with  the  simultaneous  indication  of  another  instrument, 
erected  at  the  normal  height  above  the  ground,  in  an  open  level  place  in  the 
neighbourhood,  the  action  of  the  latter  instrument  h&ving  previously  been 
compared  with  that  of  the  instrument  at  the  station. 

In  this  way  all  the  results  from  all  stations  may  be  reduced  to  the  same 
normal  height,  and  may  thus  be  rendered  really  comparable  with  each  other. 

• 

Among  the  meteorological  elements  which  must  be  considered  in  addition  to  Ozone,  p.  16. 
atmosphmc  electricity,  the  next  are  Oasone  measurements,  which  increase  in 
importance  the  more  we  are  convinced  of  the  importance  of  the  ozone  in  the 
atmosphere.  Unfortunately  Schonbein's  ozonometers,  which  have  been  em- 
ployea  for  this  purpose,  are  insufficient,  and  leave  much  to  be  desired  in 
regard  of  their  sensitiveness  and  accuracy.  The  Iodide  of  Potassium  and  Starch 
papers  recentlv  prepared  by  Kroll  &  Co.  at  Berlin  are  somewhat  more  sensitive, 
but  on  the  other  hand  the  ozone  scale  prepared  by  Kroll  Se  Co.,  with  16  dif- 
ferent grades,  cannot  be  recommended,  inasmuch  as  the  laflt  four  numbers  do 
not  permit  of  any  detection  of  difference  in  regard  to  the  intensity  of  colour. 
A  s(»le  of  10  or  12  degrees  appears  to  be  the  most  suitable,  but  the  colours 
must  correspond  better  with  the  real  conditions  than  is  the  case  with 
Schonbein's  scale. 

The  measurements  themselves  should  be  made  eveiy  12  hours,  and  in  the 
ch(uce  of  the  respective  localities,  the  vicinity  of  sewers,  dung-hills,  open 
drains,  in  short  everything  which  can  causd  a  de-ozonization  of  the  air  should 
be  avoided.  Neither  sun-light  nor  rain  should  have  access  to  Ihe  ozone 
papers.* 

There  are  a  series  of  other  subjects  which  require  regular  observation,  as 
e.g.,  measurements  of  water  in  the  soil^  determination  of  the  amount  of  water 
soaking  through  the  soil,  determination  of  the  carbonic  acid  and  vapour 
contained  in  the  air  in  tiie  soil,  &c.,  &c.  But  these  matters  fall  outside  the " 
domain  of  Meteorology,  and  the  carrying  out  of  these  observations  must  be 
left  to  such  departments  as  have  a  special  interest  in  them. 

Prof.  Dr.  Ebbrmaybb,  Aschaffenburg. 
Fh>f.  Dr.  ScHODBB,  Stuttgart. 
Prof.  Di.  SoHNCKB^  Carlsnihe. 

July  1873. 


Appendix  2.  to  the  Protocol  of  the  Third  Meeting.  App.,  m.  2. 

The  Congress  should  take  into  consideration  whether  it  would  not  be  well  Reports  on 
io  request  the  heads  of  the  various  systems  of  Meteorological  observation  organization, 
to  furnish  reports,  of  as  uniform  a  character  as  is  possible,  on  the  organization  of  P*  ^^* 
their  systems  of  observations,  and  especially  of  their  Central  Institution  (if  there 
be  one}  and  on  the  condition  of  Meteorological  investigations  and  publications, 
as  well  as  on  desirable  developments  and  improvements.  These  reports  should 
be  collected  and  printed  in  a  publication  to  be  selected  by  the  Congress.f 

C.  Jblinbk* 


-  Appendix  3.  to  the  Protoool  of  the  Third  Meeting.  App.,  m.  3. 

The  Congress  should  take  into  consideration  whether  it  would  not  be  well  Exibting  series 
in  the  interest  of  facilitating  meteorological  investigations  to  request  the  heads  of  observations, 
of  the  various  Cfystems  of  obsovation  to  state  how  many  long-continued  series  p.  88. 

*  It  WM  resolved  at  the  Third  Meeting  (p.  17),  that  **  The  present  methods  of  determinhig 
"  the  amount  of  Osone  in  the  air  are  msufficient,  and  the  Congress  therefore  reoommends 
"  experiments  for  the  disooverv  of  better  methods." 

t  Adopted  at  the  Ble^enth  Meeting  (p.  88). 
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App.,  IIL  3.  of  observttfeionB,  printed  or  not^  exist  in  their  respective  countries.  In  the 
Existing  series  case  of  printed  observations  the  title  of  the  publication  (including  publishers' 
of  obscrvatfoDs,  name  and  the  price)  should  be  given,  and  m  the  case  of  unprinted  ones  the 
P*  38.  mode  in  which  either  extracts  or  copies  can  be  procured.     For  the  most 

important  meteorological  elements  the  mean  values  should  be  given,  with 

indication  of  the  years  from  which  they  have  been  deduced. 
The  contents  of  these  communications  should  be  published  by  a  special 

committee  to  be  chosen  by  the  Congress,  and  in  a  manner  to  be  determined 

by  that  committee.* 

C.  Jelinbk. 


App.,  III.  4.  Appendiic  4.  to  the  Protocol  of  the  Third  Meeting. 

IbtematioDa]  1.  Should  we  not  express  the  hope  that  an  International  Fund  should  be 

Fond,  p.  88.       established,  out  of  which  observatories  on  islands,  and  at  out-lying  localities, 

can  be  organized  and  maintained  Tf 
Exchange  of         2.  Is  it  not  desirable,  in  order  to  facilitate  the  exchange  of  publications,  to 
publications,      organize,  on  the  model  of  the  Smithsonian  Institute  at  Washington,  and  the 
P*  30-  Central  Bureau  at  Haarlem,  a  similar  office  in  every  country  tX 

Buys  Ballot. 


App.,  IV.  1. 


Appendix  1.  to  the  Protocol  of  the  Fourth  Meetings 


Symbols,  Report  of  the  Sub-Committbb  chosen  at  Lbipzio  on  Question  15,  dis- 

pp.  19,  29,  and  cusaed  at  the  Meeting  of  September  7th ;  10  a.m.  till  1  p.m. 

IVesent :  the  Sub-Ck>mmittee,  consisting  of — 
Ebermayer,  President. 
Schoder,  Reporter. 
Sohncke, 
and  in  addition  the  oo-opted  members. 

Wild,  Lorenz,  Flantamour. 
I.  For  the  designation  of  the  hydrometeors  and  other  phenomena,  the  fol* 
lowing  symbols  were  proposed : 

1.  The  following  Symbols  are  proposed  for  the  indication  of  Hydrometeors 
and  other  phenomena :— * 


Rdn     - 

- 

•    • 

Glazed  Frost  ("  Glatteis  '0        -  ^ 

Snow    •           • 

• 

-    ^ 

Snow*drift         -           -            -     -^ 

Thunderstorm  - 

- 

-K 

Ice  crystals        -           -           t  ♦• 

Lightnine  without  Thunder, 
Sheet  Lightning. 

-}< 

Strong  wind      -            -            -  ^ 
Solar  Corona    -            -           -    0 

Hail     • 

- 

-A 

Solar  Halo        .           -           •   Q 

"  Graupel"      - 

- 

-    A 

Lunar  Corona  -           -           *  ^ 
Lunar  Halo      -           .           .   U> 

Mist,  Fog 

- 

Hoar-frost 

- 

-  1 1 

Rainbow           ...  ^*^ 

Dew     • 

- 

.    .£^ 

Aurora-           -           -           *    U< 
Dust  haze  C'Hohen-rauch")   .  oo 

§Silver.thaw("Rauh-frost,"  "Duft")V 

•  Adopted  at  the  Eleventh  Meeting  (p.  88),  with  the  modification,  that  the  arryine  out  of  this 
and  the  preceding  pTopoeal  be  entrurted  to  the  Permanent  Committee. 

t  At  the  Eleventh  Meeting  (p.  S8)  it  waa  resolved  that  the  ftirthor  carrying  out  of  this 
question  should  be  entrusted  to  the  Permanent  Committee. 

X  Adopted  at  the  Seventh  Mcetinic  (p.  SO). 

§  ••  Eauh-ftnoBt "  or  "Duft-anhang  "  is  the  phenomenon  of  the  deposition  of  a  largo  quantitr 
i^f  fh>zen  moisture  on  trees  when  the  weather  suddenly  becomet  warm  after  great  cold,  some- 
tuues  called,  aa  above,  *•  Silver-lhaw." 
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In  respect  of  their  intensity,  the  individual  phenomena  are  to  be  distin-  App.,  IV.  1. 
guished  by  the  figures  0  and  2,  which  should  be  used  as  exponents  of  the  Symbols, 
q^mbols,  in  such  a  way  that  0  should  indicate  very  slight,  2  strong.  pp.  29, 44. 

e.g.  00  slight  Rain. 
02  heavy  Rain.* 

It  is  further  to  be  remarked  that  Fog  (mist)  is  only  to  be  entered  when  the 
observer  Is  ouite  enveloped  in  it.  Honenrauch  (dust  haze),  moreover,  is  not 
only  to  be  inaicated  by  the  proper  symbol,  but  at  the  same  time  the  concomitant 
obscuration  of  the  atmosphere  is  to  be  noticed  under  the  head  of  Amount  of 
Cloud. 

Clouds. 

1.  Entries  as  to  the  extension  of  clouds  on  the  visible  sky  according  to  the  Clouds, 
scale  0—10  are  to  be  made  without  reference  to  the  thickness  of  the  cloud,  p.  15. 
The  latter  is  to  be  indicated  by  an  exponent  applied  to  the  figure  for  the 
amount  of  Cloud  (0  shght,  2  great). 

2.  As  to  the  Forms  of  Cloud,  or  rather,  classes  of  doud,  the  matters  most 
urgently  desired  are  more  thorough  observations  and  more  accurate  drawings, 
w£di  will  correspond  to  the  variety  of  clouds  which  are  in  reality  observ^; 
as  all  the  systems  which  have  as  yet  been  proposed,  e.g.  that  of  Poey,  are  not 
of  such  a  nature  that  they  can  at  once  be  recommended  for  general  adoption. 

3.  For  the  present  it  is  recommended  to  add  to  Howard's  designations  and 
their  combinations,  epithets  as  characteristic  as  possible,  according  to  the 
choice  of  the  individual  observer,  in  order  to  express  the  actual  appearance  as 
clearly  as  possible. 

4.  In  craer  to  fieunlitate  a  correct  understanding  and  designation  of  the 
clouds,  it  is  recommended, 

(a.)  That  Central  Offices  should  prepare  as  completely  as  possible  lists  and 

characteristics  of  the  forms  of  cloud  which  occur  m  the  district. 
(6.)  That  on  the  part  of  the  Congress  the  preparation  of  sketches  of  the 

frincipal  forms  of  cloud  be  set  on  foot,  which  should  be  added  to  the 
nstructions  for  the  observers, 
(c.)  That  the  study  of  the  connexion  between  the  form,  constitution,  and 
origin  of  the  clouds  be  undertaken  and  supported,  special  attention 
being  paid  to  the  circumstance  that  one  and  the  same  mass  of  cloud 
presents  a  different  appearance  when  seen  from  different  sides  or  under 
difiTerent  angles.t 

Reporter,  Schodbb. 


Appendix  2.  to  the  Protocol  of  the  Fourth  Meeting.  App.,  iv.  2 

Question  17  (Units  of  Measure). 

A  resolution  was  adopted  on  this  question  at  the  Leipzig  meeting,  to  the  Units  of 
effect  that  the  results  of  observation  or  the  means  should  be  published  in  the  Measnrei  p.  2U 
Metric  (and  Centigrade)  scales  in  addition  to  appearing  in  the  original  scales. 
(See  Report  of  the  Conference,  p.  12).  J 

At  the  meeting  at  Bordeaux  tne  proposal  was  made  (Report,  p.  67)  to  publish 
in  uniform  scales  the  observations  of  a  selection  of  stations  wnich  are  of  pre- 
eminent importance  for  the  Science  in  general,  while  those  stations  which 
are  rather  intended  to  serve  for  the  study  of  the  local  conditions  of  climate 
should  for  a  long  time  yet  content  themselves  with  the  various  scales  in 
use  in  the  country. 

This  has  been  recommended  in  the  same  wtfjr  by  W.  Koppen  in  the  Journal 
of  the  Austrian  Meteorological  Society  (1873,  No.  2,  p.  19),  and  agrees  with 
the  proposal  made  there,  and  also  l^  Prof.  Wolf,  in  nis  letter  to  the  Swiss 
Meteorological  Commission,  to  consider  in  general  only  a  certain  minimum  of 
stations  as  apfiertaining  to  the  general  international  scheme  of  observation, 

*  Adopted  at  the  Seventh  Meeting  (p.  29). 
t  Adopted  at  the  Fourth  Meeting  (p.  20). 

t  The  references  in  this  Appendix  refer  to  the  pages  of  the  English  translation  of  the  Beport 
of  the  Leipzig  Conference  (Stanford),  price  1«. 
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App.,  IV.  2. 
Units  of 
Heafiare,  p.  21 


App.,  lY.  8. 


Intenuttioiuil 
Institution, 
pp.  27  and  71. 


but  that  for  these  the  observations  and  publication  should  be  earned  out  nearly 
or  entirely  in  an  uniform  manner. 

In  their  letters  to  the  Leipzig  Committee,  M.  Fradesso  da  Silveira 
(Report,  p.  47),  Mohn  (Report,  p.  56),  and  Wolf  (Report,  p.  66),  express  them- 
selves decidedly  for  the  necessity  of  the  general  adoption  of  uniform  scales,  viz., 
of  Millimetres  and  Centesimal  degrees  j  while,  M.  Fritzch  (Report,  p.  49),  and 
Mr.  Symons  (Report,  p.  65),  as  well  as  the  French  meteorologists,  m  view  of 
the  dimcultv  of  attainment  of  a  general  uniformity,  recommend  the  improve- 
ment and  nirther  consolidation  of  reduction  tables,  and  Prof.  Dove  (lE^port, 
p.  46),  with  Mr.  Scott  (Report,  p.  12),  raise  the  question  whether,  if  a  general 
uniformity  be  attainable,  it  would  not  be  wiser  to  attempt  this  in  respect  of 
English  inches  and  Fahrenheit  degrees,  instead  of  the  millimetres  ana  centi- 
grade degrees  which  are  usually  proposed.* 

Reporter,  Wild. 

Appendix  3.  to  the  Protocol  of  the  Fourth  Keetiiig. 

Report  of   Sub-Committee  VII.  on  Question  29  (Foundation    of 

an  International  Central  Institute  for  Meteorology). 

Questions  28  and  29  were  refierred  to  the  seventh  sub-conunittee,  but  that 
committee  thought  that  it  would  be  best  to  separate  the  reports  on  these  two 
questions,  and  to  bring  forwajrd  to-dav  the  results  at  which  they  had  amved  on 
Qtuestion  29,  and  at  a  later  period  to  hand  in  a  report  on  the  fibrst  question. 

In  the  discussion  of  the  questions  which  are  included  under  Question  29  the 
sub-committee  has  had  an  advantage,  in  that  several  members  of  the  Congress 
Ittve  had  the  kindness  to  take  part  in  it,  and  to  give  fuU  expression  to  their 
opinions  on  the  question. 

The  Sub-Committee  thereby  has  been  nlaced  in  a  position  to  gain  information 
as  to  the  more  general  conception  of  tne  meaning  of  such  an  international 
Institute  {''  AasMt"),  and  thereby  hu  obtained  a  better  insight  into  the  various 
difficulties  which  the  Question  presents. 

From  tiiese  proceedings  it  appears  to  be  absolutely  unanimously  conceded 
tiiat  there  is  a  general  want  for  the  establishment  of  an  International  Meteoro- 
logical Institute,  to  which,  as  prindiMd  duties,  should  be  confided,  to  collect 
the  necessary  data  for  a  comprehensive  view  of  the  course  of  meteorological 
phenomena  over  as  much  of  tne  earth's  surfiftoe  as  is  possible,  and  to  publish 
them  internationally. 

On  the  other  hand  it  appeared  in  the  discussion  which  took  place  that  on 
various  grounds  it  was  not  considered  that  the  moment  had  quite  arrived, 
nor  was  the  matter  ripe  enough  to  lav  before  the  Congress  definite  proposals 
for  the  immediate  estabUshment  of  such  an  Institute. 

In  consideration  of  the  generally  admitted  importance  of  the  question  for  the 
progress  of  meteorology,  and  that  it  may  not  be  altogether  shelved,  the  sub- 
committee is  perfectly  unanimous  in  proposing  to  the  Congress  the  following 
resolutions : 

1.  The  Congress  holds  the  establishment  of  an  International  Institute  for 
the  advancement  of  Meteorology  as  really  useful  and  desirable.f 

2.  The  Congress  at  once  names  a  special  committee  of  five  members  with 
instructions  to  investigate  all  the  questions  bearing  on  the  establishment  of 
this  Institute,  and  to  propose  a  detailed  scheme.  The  committee  should  publish 
the  result  of  its  inquiry  and  proposals  in  the  course  of  the  year  1874  and 
should  disseminate  them  as  widelv  as  possible,  so  that  they  can  be  taken  into 
consideration  by  a  future  Meteoroiogicsd  Congress.!^ 

Reporter,  Hoffmetsb. 

*  The  followinr  resolutiona  were  adopted  at  the  Fourth  Meeting  (p.  81) :— 

1.  For  observoEons  as  well  as  for  publications  the  use  of  the  same  units  of  measnre  is  desirabfe. 

8.  The  Congress  expresses  its  oonviction,  that  among  all  the  essting  systems  of  measnre»  the 
Metric  has  the  best  prospect  of  unlyersal  adoption. 

S.  The  Congress  declares  it  to  be  most  desirable,  if  it  be  not  possible  to  introdnee  nnitorm 
messures  at  present,  to  use  henceforth  only  Metric  and  English  measures  (with  Celsius  and 
Eshrenheit  scales). 

4.  All  action  is  to  be  supported  which  tends  to  the  introduction  of  the  uniform  Metric  system. 

t  Adopted  at  the  Sixth  Meeting  (p.  27),  with  the  modification  that  instead  (A  the  expression 
"  Anstalt "  (Institute),  the  eroression  "  Institution  "  (Institution)  should  be  inserted. 


t  It  was  Airther  resolved  afthe  Eighth  Meeting  (p.  82),  that  the  resolution  bearing  on  the 
appointment  of  a  Special  Committee  consisting  of  fire  members  be  revoked,  and  that  the 
ftinotioDfl  designed  for  that  Committee  should  be  entrusted  to  the  Permanent  Committee. 
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Appendix  1  to  the  Protocol  of  the  Fifth  Meeting.  App.,  v.  i. 

Report  of  Sub-CJommittee  II.  on  Questions  7-9  (Wind;  Observation  Wind,  p.  25. 

and  Calculation). 

Question  7- 
In  what  way  can  unifonnity  in  describing  the  Directions  of  the  Wind  be 

attained? 
Is  the  deduction  of  the  mean  Direction  of  the  Wind  by  Lambert's  formula 

desirable  ? 
Is  it  desirable,  or  not,  to  include  very  light  winds  (force  0)  in  constructing 

Wind-Roses  for  the  Direction  of  the  Wind  ? 

The  Sub-Committee  proposes : — 

1.  To  introduce  the  English  designations  of  the  directions  of  the  wind  :-^ 
N.  =  North,  E.  =  East,  S.  =  South.  W.  =  West. 

2.  To  give  only  16  directions  of  the  wind  in  the  wind  rose.  In  the  case 
of  intennediate  directions  of  the  wind  being  observed,  it  is  proposed  to  count 
them  alternately  to  the  one  side  or  the  other. 

The  Sub-Committee  is  further  of  opinion  that  the  application  of  Lambert's 
formula  is  not  to  be  recommended,  but  on  the  other  hand,  that  the  frequency 
and  mean  force  of  the  winds  which  correspond  to  the  diiferent  directions  should 
be  given  in  numbers.  In  the  distribution  in  the  wind-rose  those  winds  whose 
velocity  is  less  than  i  metre  per  second  (2|  miles  per  hour)  are  not  to  be 
regarded,  but  counted  as  Calms. 

The  proposal  of  M.  v.  Oettingen  to  reduce  the  wind,  in  Direction  and  Force, 
immediately,  to  the  four  cardinal  directions  is  considered  as  only  suitable  for 
special  investigations. 

Finally,  the  Sub- Committee  recommends  that  the  direction  of  the  wind 
in  the  various  strata  of  clouds  (the  cloud  drift]  should  be  observed  and 
noted. 

Question  8. 

What  scale  should  be  employed  for  the  Force  of  the  Wind  when  it  is 
determined,  not  by  actual  measurement,  but  only  by  estimation  ? 

MM.  BuTS  Ballot,  Jelinek,  and  Scott,  at  the  suggestion  of  the  Leipng 
Conference  have  commenced  investigations  on  the  comparison  and  regulation 
C'Normimng'')  of  scales  of  Wind  Force,  but  the  experiments  are  not  completed. 

The  Sub-Committee  is  not  in  a  position  to  reconmiend  a  general  scale  for  the 
estimation  of  wind  force,  but  expresses  the  wish  that  a  gradual  advance  should 
be  made  towards  giving  the  velocity  ai  the  wind  in  metres  per  second. 

Question  9. 
Is  it  desirable  to  introduce  simple  dial  instruments  for  determining  the 

Velocity  of  the  Wind? 
What  units  should  be  taken  for  the  discussion  of  the  Velocity  of  the  Wind  ? 

The  Sub-Committee  recommends  that  the  simple  apparatus  for  measuring  Wild's- Wind- 
the  force  of  the  wind,  which  has  been  proposed  by  M.  Wild,  and  is  already  gauge, 
used  in  Switzerland,  Baden,  and  Russia,  should  be  introduced  as  soon  as  p.  91, 
possible  at  stations  of  the  second  order. 

Furthermore,  the  Sub-Committee  proposes  that  the  velocity  of  wind  obtained 
by  means  of  anemometers  should  be  expressed  in  metres  per  second,  and 
recommends  the  preparation  of  tables  for  &cilitating  the  mutual  conversion  of 
the  velocity  of  the  wind  when  given  in  metres  per  second,  kilometres  per 
haul,  or  J&aglish  miles  per  hour.* 

Reporter,  M.  Hoffmktxr. 

*  Adopted  at  the  Sixth  Heeling  (p.  25). 


Digitized  by 


Google 


52 

App.,  V.  2.  Appendix  2.  to  the  Protocol  of  the  Fifth  Meeting. 

Bain,  pp.  27      REPORT  of  SuB-CoMHiTTEB  II L  on  QUESTIONS  10  and  11  (Observations 
and  86.  of  Precipitation). 

Question  10. 
What  is  the  best  form,  size,  and  mode  of  exposure  of  Rain-gauges? 
At  wbat  hour  of  the  day  should  the  fall  be  measured  ? 

After  a  thorough  discussion  the  Sub-Committee  thinks,  with  regard  to 
those  two  questions,  that  it  can  propose  the  following  rules  of  general 
applicability. 

According  to  the  comparative  observations  carried  out  in  Scotland  and 
England,  rain-gau^  whose  receivers  have  diameters  of  only  three  English 
inches  are  said  to  give  results  nearly  the  same  (with  not  more  than  2^/^  diffe- 
rence) as  such  as  have  larger  receivers  (up  to  24  inches  diameter). 

The  Sub-Committee  considers  it  best  to  propose  for  all  rain-gauges  a 
circular  receiver  of  one-tenth  square  metre  surface,*  and  to  provide  the  edge 
with  a  strong  turned  ring  of  brass  formed  oonically. 

In  the  erection  of  rain-gauges,  care  must  be  taken  that  the  receiver  should 
not  be  less  than  one  metre  (or  still  better  li  metre)  (from  3  to  44  feet)  abo^'e 
the  ground,  to  admit  of  the  inspection  of  the  receiver  and  of  the  easy  remo^'al 
of  it.  Under  all  circumstances,  in  the  publication  of  the  results,  the  distance 
of  the  receiver  from  the  ground  ought  to  be  given.  As  to  the  size  of  the 
collector,  no  general  rules  can  be  given,  inasmuch  as  this  must  be  regulated 
according  to  the  local  amount  of  rain,  but  under  all  circumstances  the  con- 
struction of  the  rain-gauge  must  be  of  such  a  kind  that  the  evaporation  of 
the  ii^ater  oollected  is  prevented  as  much  as  possible. 

In  aU  cases,  where  it  can  be  done,  the  measurement  of  the  amount  should 
take  place  immediately  at  the  end  of  the  fall ;  in  other  cases  the  first  obser- 
ving hour  of  the  day  is  recommended.  The  amount  measured  in  that  case  is  to 
be  put  down  in  the  register  for  the  previous  day. 

in  a  special  column  in  the  register,  wherever  possible,  should  be  given 
the  duration  of  the  fieJl,  expressed  in  hours,  in  addition  to  the  quantity  of 
rain. 

Question  11. 

Shotdd  the  days  of  Rain  and  Snow  be  counted  separately  or  together? 

The  proposal  of  the  Sub-Committee  is,  that  in  the  register,  under  the  column 
of  "  Remarks,"  the  character  of  the  precipitation  should  be  indicated  by  the 
symbols  adopted  bv  the  Congress,  and  that  furthermore,  in  the  monthly 
restttn/,  the  sum  of  all  the  days  of  precipitation  should  be  given  and  the  number 
of  days  with  snow,  hail,  Kndgrauvel  should  be  especially  noticed.  The  days  are 
to  be  counted  as  snow-days  on  wnich  both  snow  and  rain  fell. 

In  the  register  three  columns  are  to  be  introduced  for  precipitation ;  one  for 
the  amount  of  fall,  the  second  for  the  depth  of  snow,  and  the  third  for  tiie  dura- 
tion of  the  fall,  expressed  in  hours. 

In  the  publication  of  the  yearly  reBum^  should  be  further  shown — 

a.  The  maximum  fall  in  24  hours  from  month  to  month. 

b.  The  number  of  days  of  fall  which  are  below  one  millimetre  (0*04  in.), 

and  the  number  of  those  which  are  below  \  millimetre  (O'Ol  in.)t 

Reporter,  M.  Ebbrmaybr. 


App.,  VI.  1.  Appendix  1.  to  the  Protocol  of  the  Sixth  Meeting. 

Report  of  Sub-Committee  IV.  respecting   Question  18.     (Hom-s 

of  Observation.) 
Hours  of  ITie  Sub-Conmiittee  are  not  prepared  to  propose  a  definite  combination  of 

„  ^'^^  ^^'       hours  for  the  meteorological  observations  of  all  countries,  since  regard  must 

•  About  14  inches  diamotcT. 

■^  Th«]>«>paials  of  theSub-Committeowere  adopted  at  the  Sixth  Meeting  (p.  27),  with  the 
modiflcation  that  the  sugs^tion  iu  6  should  be  only  recommended. 


p.  29, 
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be  had  for  theciutoms  of  the  country;  bat  it  would  urge  that  the  rorious  App.,  VI.  1. 
hours  of  observation  which  should  be  chosen  should  give  a  daily  mean  of  the  Hours  of 
temperature,  which  should  be  as  near  as  possible  to  the  true  one ;  and  more  observation, 
particularly,  in  taking  means,  that  the  giving  of  too  great  weight  to  obser-  P*  ^^• 
vations  taken  at  a  warm  part  of  the  day  should  be  avoided.     As  suitable 
combinations  of  hours  the  Sub-Committee  recommends — 


h.  h.  h. 

[          ^' 

h.  h. 

6    2  10 

8 

2    8" 

7    2  10 

9 

3    9 

7    1    9 

10 

4  10. 

7    2    9 

With  minimum 
temperature. 


h.  h. 

8  8 

9  9 
10  10 


ffivB 

daily 


As  the  three  last-mentioned  obser\'ations,  twice  a  day,  at  equidistant  hours, 

S've  good  daily  means  of  temperature,  but  do  not  allow  of  the  recognition  of 
dly  variations  of  temperature,  the  simultaneous  use  of  maximum  and  mini- 
mum thermometers  must  be  recommended,  in  addition  to  these  combinations 
(but  with  the  necessary  care  which  these  instruments  reouire). 

In  each  system  of  observation,  investigation  should  be  made,  at  a  sufficient 
number  of  normal  stations,  as  to  the  corrections  for  the  most  important  meteo- 
rological elements  (especially  Temperature,  then  Pressure  and  Humidity)  which 
should  be  applied  to  the  means  of  the  adopted  observations  in  order  to  bring 
them  to  true  24-hourly  means ;  but  monthly  means  of  the  obsenTitions  should 
be  given  for  the  various  hours  of  observation,  and  it  seems  furthermore  desi- 
rable, when  it  is  considered  that  such  means  may  be  directly  used,  to  give  the 
monthly  means  of  Temperature  reduced  to  true  means. 

Inasmuch,  as  between  the  £^uator  and  35°  N^th  and  South  Latitude,  there 
are  only  very  few  stations  existing— 

35-30      30-25  25-20  20-15  15-10  10-5  5-0 

1  0 

Cape  Town. 

whose  daily  march  of  temperature  is  known,  and  not  one  of  them  has  a  conti' 
neiUal  situation,  the  Congress  should  express  the  urgent  wish,  that  by  the 
introduction  of  hourly,  or  at  least  two-hourlv,  observations  at  suitable  places, 
a  commencement  should  be  made  to  fill  up  this  hiatus  as  &r  as  possible.  The 
systems  of  observations  of  Turkey,  East  Indies,  Australia,  the  Southern  States 
of  the  Union,  and  eventually  Brazil,  should  be  specially  requested  to  institute 
Buch  observations  at  inluid  stations.* 

Reporter,  M.  Hank. 


2 

2 

1 

2 

io  Janeiro, 
CalcQtta. 

Bombay, 
8t.  Helena. 

Madras. 

Trevandrom, 
Batavia. 

Appendix  2.  to  the  Protocol  of  the  Sixth  Meeting.  App.,  vi.  2. 

Bepobt  of  Sub-Committee  III.  on  Question  No.  14.    (Eyaporation 

observations.) 
Question  14. 
What  apparatus  is  to  be  recommended  for  the  measurement  of  Evaporation  ?  Evaporation, 
What  is  the  most  suitable  exposure  for  the  Evaporation  gauge  (At-  P*  29. 
mometer)  ?t 

All  atmometers  as  jet  known  may  be  divided  into  two  groups : — 

1st.  Those  in  which  the  determination  of  the  quantity  of  water  evaporated 

is  effected  by  weighing  in  a  delicate  balance,  and 
2nd.  Those  in  which  the  evaporated  quantity  of  water  is  ascertained  by 
volume^  consequently  by  measurement.  From  a  theoretical  point  of 
view  it  is  certain  that  the  former  method  gives  the  most  accurate 
results,  but  weighing  twice  a  day,  or  even  once  a  day,  requires 
much  time,  and  a  delicate  balance  is  required  for  it,  the  use  of  which 
presupposes  a  certain  amount  of  practice.  For  the  regular  me- 
teorological obser\'ations,  evaporation  gauges  or  atmometers  of  the 
second  class  are  certainly  more  to  be  recommended. 

•  Adoptod  at  the  Seventh  Meeting  (p.  29). 

t  It  seems  best  to  adopt  Leslie's  term  for  an  OTaporation  gauge.   It  possosses  the  merits  of 
seniority  and  of  a  correct  classical  deri^'ation. 
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App.,  VI.  2.  The  requirements  which  we  have  to  expect  from  a  good  atmometer  of  this 

EvaporatioD,      class  may  be  laid  down  in  the  following  propositions : — 
p.  29.  a*  The  evaporating  dish  should  not  oe  too  small,  and  if  we  are  to  aim  at 

comparable  results,  the  diameter  as  well  as  the  depth  of  the  evaporating 
dish  must  be  absolutely  identical  in  all  apparatus.  For  smaller  instru- 
ments an  evaporating  surface  of  250  square  centimetres  (0*7  in. 
diameter);  for  larger  ones,  one  of  1-lOth  square  metre  (14  ins.  diameter) 
would  be  best  suited. 

b.  The  level  d[  the  water  which  is  evaporating  in  the  dish  must  remain 

constant,  as  the  evaporation  is  less,  the  deeper  the  surface  of  the  water 
stands  under  the  edge  of  the  vessel. 

c.  The  measurement  of  the  quantity  of  water  e\'aporated  must  be  made  with 

the  reqtiisite  accuracy,  and  it  should  be  possmle  to  read  off  the  quantity 
of  water  evaporated  m  millimetres  (0  *04  in.)  of  depth. 

In  the  ch<Hce  of  the  apparatus  we  have  first  to  regard  the  object  which  it  is 
intended  to  attain.  If  the  atmometer  be  to  serve  as  a  control  for  hygrometric 
data,  and  if  it  be  wished  to  ascertain  the  influence  of  the  individual  elements  of 
weather  on  evaporation,  observations  at  least  twice  a  day  should  be  instituted ; 
but  for  this  purpose  only  the  smaller  apparatus  is  suited,  and  this  should  be 
erected  similarly  to  the  thermometer  and  hygrometer,  sheltered  from  sun  and 
rain. 

If  however  the  object  of  the  observation  be  to  ascertain  the  amount  of  evapo- 
ration under  all  circumstances  which  occur  in  nature,  if  the  combined  action  of 
the  elements  of  weather  should  express  itself  in  the  amount  of  evaporation,  if 
the  evaporation  should  thus  in  some  measure  serve  as  a  representation  of 
local  clnnate,  the  apparatus  must  be  left  exposed  to  the  action  of  the  free  air 
and  the  sun. 

In  this  case  we  do  not  want  readings  daily,  but  only  at  intervals  of  about 
every  five  days,  and  the  best  form  of  apparatus  that  can  be  employed  is  the 
larger  form,  with  a  surface  of  1-lOth  sq-metre  (14  ins.  diameter). 

It  is  self-evident  that  the  results  of  tne  large  and  small  apparatus  cannot  be 
immediatelv  compared  with  each  other. 

Inasmucn  as  according  to  the  decision  of  the  Congress,  the  receiver  of  the 
rain  gauge  should  also  be  1-lOth  sq-metre  in  size,  we  can  by  the  help  of  this 
larger  apparatus  determine  the  difference  between  the  qiiantity  which  has 
fallen  and  that  which  has  evaporated,  with  much  greater  accuracy  than  with 
tile  smaller  apparatus,  and  accordingly  the  former  would  be  much  better  suited 
for  practical  purposes,  as  for  instuice,  for  Agriculture  and  Forestry,  and  for 
Sanitary  Inquiries,  than  the  latter. 

A, — Smaller  Atmometers  for  Sdentific  Objects, 

Of  the  best  known  atmometers  of  this  kind,  Lamont's,  Greiner's  and  Wild's 
apparatus  may  first  be  conndered. 

Lamonfs  atmometer  has  been  used  for  three  years  at  the  Bavarian 
Meteorological  stations  with  the  best  results. 

The  apparatus  constructed  lately  by  the  optician  Greiner  in  Munich  is 
simpler  and  cheaper,  and  it  also  gives  accurate  results. 

Wild's  atmometer,  in  which  the  measurement  of  the  quantity  of  water 
evaporated  is  ascertained  by  a  bent-lever  balance,  haa  the  advantage  that  it 
can  be  used  in  summer  as  weU  as  in  winter. 

The  instruments  mentioned  have  all  the  disadvantage  that  in  consequence 
of  the  progress  of  the  evaporation,  the  surface  of  the  water  in  the  evaporating 
dish  does  not  remain  constant,  but  sinks.  This  error,  which  appears  even  in 
observations  taken  twice  a  day,  is  removed  in  Prestel's  and  Ebermayer's 
apparatus,  of  which  the  latter  can  be  obtained  from  Greiner  in  Munich. 

B. — Larger  Apparatus  for  Practical  Purposes, 
Disregarding  the  most  primitive  evaporation  gauge  of  this  kind,  which  con- 
sists of  a  round  or  rectangular  zinc  vessel,  of  proper  diameter,  and  which  either 
contains,  for  the  determination  of  the  quantity  of  water  evaporated,  a  vertical 
measuring  rod  (like  a  river  pole),  or  which  has  a  cock,  by  means  of  which  tiie 
water  can  be  let  off  into  a  graduated  cylinder  of  glass,  and  measured. 
Dufour^s  Siccimeter  should  be  noticed,  which  is  described  in  Vol.  VII.  No.  8, 
p.   113,  of  the  Austrian    Meteorological    Society's  Journal,  and  serves  to 
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meastiie  the  diffeirence  between  the  rainfall  and  evapoiation.  As  this  apparatus  App.,  VI.  a. 
can  only  be  read  after  some  days,  the  error  which  arises  firom  the  variable  level  Evaporation, 
of  the  water  which  is  being  evaporated  is  much  more  serious  in  this  instrument  p*  S9. 
than  in  the  smaller  apparatus  of  the  first  class. 

Closely  connected  with  these  instruments  are  those  which  serve  to  give  the 
extent  of  the  evaporation  from  the  earth,  and  from  the  various  kinds  of  soil  in 
the  shade  as  well  as  in  the  sun,  covered  or  open.  Experience  of  several  years 
has  shown  that  the  evaporation  imparatus  of  M.  Ebermayer  described  in  the 
recently  published  work :  ''  Die  physikalischen  Einwirkungen  des  Waldes  auf 
Luft  una  Boden,'*  entirely  fulfils  its  object. ' 

As  to  the  second  question,  which  concerns  the  best  mode  of  erection  of  the 
atmometer,  it  would  be  best  to  place  the  small  atmometers  of  the  first  class 
(for  sdentific  objects)  under  the  same  nrotection  as  that  which  is  given  to  the 
hygrometer.  Special  care  should  be  taken  in  setting  them  up,  to  give  the  air 
as  free  access  as  possible,  to  keep  off  the  direct  sun  light,  radiant  heat,  and 
rainwater. 

In  the  erection  of  the  larger  apparatus  of  the  second  class  (for  practical 
purposes)  in  the  open  air  without  any  protection,  the  evaporating  surfisice  must 
De  brought  to  the  same  level  as  the  receiving  surfiftce  of  the  rain  gauge.  The 
direct  action  of  the  sun  on  the  sides  of  the  apparatus  must  be  prevented  as 
far  as  possible,  by  enveloping  it  with  bad  conductors  of  heat  (hay,  straw,  or 
moss);  but  the  surface  of  water  which  is  evaporating  must  be  exposed  to  the 
complete  action  of  the  wind,  and  of  the  sun's  rays. 

It  may  also  be  recommended  to  plunge  the  apparatus  partly  into  the  earth, 
and  in  order  to  prevent  water  being  removed  m>m  the  e^'aporating  vessel  by 
animals,  such  as  oirds,  &c.,  it  should  be  covered  with  a  wire  net  of  large  mesh. 
Wherever  the  conditions  allow,  it  is  desirable  to  plunge  the  atmometer  in  a 
lake  or  nond,  to  keep  it  floating,  and  to  compare  tne  results  of  these  observa- 
tions witn  those  whicn  have  been  obtained  by  means  of  apparatus  placed  on  the 
open  ground. 

During  winter  months,  when  the  freezing  of  the  water  causes  damage  to 
all  the  atmometers  which  have  been  described,  measurements  of  evapora- 
tion can  only  be  carried  out  with  apparatus  as  simple  as  possible.  The  amount 
of  evaporation  is  determined  either  oy  weighing  or  by  measurement,  when  the 
ice  is  thawed.  For  the  observations  on  a  small  scale.  Wild's  apparatus,  aboTC 
mentioned,  seems  to  be  the  one  best  to  be  recommended. 

For  measurements  on  a  larger  scale,  a  round  zinc  vessel  of  1-lOth  sq-metre 
area  (14  ins.  diameter)  should  be  used,  with  a  cock  for  letting  off  and  mea- 
suring the  ice  melted.  During  winter  months  both  instruments  must  be 
protected  by  a  screen  from  the  access  of  snow  and  rain.  Inasmuch  as  the 
evaporation  at  a  low  temperature  is  only  very  slight,  the  inaccuracies  attaching 
to  tnis  mode  of  observation  cannot  be  of  serious  unportance* 

As  the  residts  to  be  obtained  from  atmometers  have  not  yet  been  sufficiently 
determined,  the  Sub-Committee  recommends : — 

1.  As  a  general  rule,  for  the  present,  to  introduce  observations  oi  evaporation 

only  at  meteorological  stations  of  the  first  order. 

2.  By  careful  investigation  to  determine  what  will  be  the  influence  on  the 

results  of  the  nature  of  the  material  of  which  the  apparatus  is  made 
(metal,  glass,  baked  earthenware),  as  well  as  from  the  ccdour  of  the  appa- 
Vktaa,  and  the  height  of  the  rim  of  the  atmometer.* 

Reporter,  M.  Ebbrmaybb. 

Appendix  3.  to  the  Protocol  of  the  Sixth  Meeting.        App.,  VLa. 

FiopQealofM.Wild:— 
Does  it  not  appear  desirable  that  in  order  to  investigate  the  weather  Observations 
phenomena  of  the  higher  strata  of  the  atmosphere,  more  numerous  i*^  ^®  '^PP*'^ 
observations  should  be  made  on  isolated  mountain  peaks,  as  well  as  in  I^^?!v^ J^^ 
captive  balloons  ?t  pp.  36,  59. 

*  Adopted  at  the  Seventh  Meeting  (p.  29),  with  the  addition  that  the  measurements  of  erapo- 
ration.  by  means  of  floating  appamtaa  on  koge  suzftces  of  water,  should  be  introduced  wheierer 
possible. 

t  Introduced  into  the  Beport  of  tiie  Seventh  Sab<>»miitte6  (p.  69),  and  adopted  at  the 
!renthl[eetu]g(p.S6). 
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App.,  VIL  I 


Synchronoas 
obserrations, 
p.  32. 


Appendix  1.  to  the  Protocol  of  the  Seventh  Meeting^. 
Letter  from  General  Albert  J.  Mter  to  the  Congress. 

Meteorological  Congress,  Vienna, 
To  the  Congress.  Sept.  11th,  1873. 

Gbntlbmbn, 

I  HAVE  the  honour  to  submit  the  following  proposition : — 
That  it  is  desirable  that,  with  a  new  to  their  excfaange,  at  least  one  uniform 
observation  of  such  character  as  to  be  suitable  for  the  preparation  of  s^^optic 
charts  be  taken  and  recorded  daily  and  simultaneously  at  as  many  stations  as 
practicable  throughout  the  world.* 

I  am,  gentlemen,  very  respectfully, 

Albert  J.  Myer,  Brigadier  General, 
(Signed)        Chief  Signal  Officer,  U.S.A. 


App.,  vn.  2. 

Acknowledg- 
ments of 

,p.  80. 


Appendix  2«  to  the  Protocol  of  the  Seventh  Meeting. 

Pattern  of  a  Form  for  Acknowledgment  of  Receipt.! 
St.  Petersburg,  Sept.  1872. 


Sir, 

I  have  the  honour  to  inform 
you  that  we  have  forwarded  to  you, 
throuf(h   Messrs.   Leopold    Voss,  of 
Leipzig,  *'  Annals  of  the  Central  Phy- 
sical Observatory,  year  1870." 
H.  Wild, 
Director  of  the  Central  Physical 
Observatory. 

You  are  requested  to  be  good  enough 
to  impress  your  stamp  on  the  opposite 
side,  immediately  after  the  receipt  of 
the  above  work,  to  tear  off  this  second 
half  of  the  form,  and  return  it,  in 
acknowledgment  of  receipt,  as  a  pre- 
paid letter,  unsealed. 


The  undersigned  has  received  from 
the  Central  Physical  Observatory  of 
St.  Petersburg, "  Annals  of  the  Central 
Physical  Observatory,  year  1870." 


(Stamp  of  the  receiver.) 


Address  (on  back) : — 
To 

The  Central  Physical 
Obsen'atory,  &c.  &c., 
St.  Petersburg. 


App.,  VII.  8. 

ThermometerSi 
p.  82. 


Exposure. 


Appendix  3.  to  the  Protocol  of  the  Seventh  Meeting. 

Report  of  Sub-Committee  L  on  Questioms  2-6  (Thermometers 
and  Hygrometers). 

Question  2. 

What  mode  of  exposure  of  Thermometers   for  the  observation  of  Air 
Temperature  is  the  best  and  most  suitable  for  general  adoption? 

The  Sub-Committee  considers  it  impossible  to  lay  down  fixed  rules  and  regu- 
lations  for  general  adoption  in  the  exposure  of  Thermometers,  because  regard 
must  be  Imd  to  k>cal  conditions,  ana  the  mode  of  exposure  which  is  most  to 
be  recommended,  in  a  space  which  is  open  and  accessible  to  all  winds,  and  at  a 
height  of  li  to  2  metres,  cannot  be  used  everywhere.  As  for  the  influence  of 
height,  M.  Wild  has  carried  on  investigations  at  the  request  of  the  Leipzig 
Conference  of  the  previous  year,  a  special  report  of  which  will  be  furnishea 
in  a  Supplement.^  It  appears  from  these  mvestigations,  which  were  con- 
ducted on  an  open  scaffoloing  to  a  height  of  80  feet,  tiiat  if  Thermometers  are 
protected  against  radiation  in  the  same  way,  the  mean  temperature  is  the  same 
within  an  insignificant  amount,  and  the  (Terence  of  the  results  at  various 
heights,  at  the  same  moment,  amount  on  an  average  to  less  than  1^*8  F. 


*  Adopted  at  the  Eighth  Meeting  (p.  82). 
t  Adopted  at  the  Seventh  Meeting  (p.  80). 
t  Supplement  No.  V.  (p.  77). 
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Mr.  Scott  reports  that  investigations  Iiave  been  begun  on  tbe  same  subject  App.,  VII.  8. 
at  the  Chinese  pagoda  in  the  Royal  Gardens  at  Kew  to  a  height  of  120  English  ThennometerSy 
feet ;  the  resi]dts  will  be  published  later^  when  a  sufficient  series  <^  observations  p.  32. 
is  in  existence. 

At  the  request  of  the  Leipzig  Confierence  M.  Wild  has  also  instituted  inves- 
tigations on  the  best  method  of  protecting  thermometers  against  Radiation  firom 
the  soU  and  from  neighbouring  olbjects^  in  order  to  obtain  as  dosdy  as  possible 
the  true  temperature  of  the  air.  Tne  results  will  be  given  in  the  l^pplement^* 
as  will  be  idso  a  Report  from  M.  Cantoni  on  the  mode  of  exposure  of  ther- 
mometers and  hygrometers  at  some  of  the  chief  stations  in  Italy .t  According 
to  the  observations  of  M.  Wild,  as  appears  from  his  Report,  the  so-called 
rotaiy  thermometer  (thermom^tre  fronde)  is  not  to  be  recommended. 

In  these  reports  all  the  precautions  which  should  be  recommended  for  the 
exposure  of  thermometers  are  to  be  found.  It  would  be  desirable  that  inves* 
tigations  on  the  influence  of  height  and  exposure  should  still  be  earned  on 
at  the  central  or  chief  stations. 

Question  3. 

What  is  the  best  construction  of  Maximum  and  Minimum  Thermo-  Maximum  and 
meters  ?  Minimum 

A  report  has  been  received  from  M.  Cantoni,  on  an  apparatus  constructed  p.  32.  ' 

by  M.  U.  Marohi,  of  which  a  specimen  has  b^n  submitted,  and  which  has 
been  introduced  at  Florence  and  Pavia,  with  ^ood  results.  It  would  be 
desirable  if  experiments  with  this  instrument  could  still  be  carried  on  at 
other  stations,  and  among  other  things  it  should  be  tested  how  far  it  would 
resist  the  shaking  of  carriage  and  other  influences.  Against  CaseUa's  minimum 
and  Hermann  and  Pfister's  metallic  thermometer,  the  result  of  long  experience 
is  that  these  instruments  are  frequently  deranged,  and  that  therefore 
they  cannot  be  recommended  for  stations  in  which  they  cannot  properly  be 
controlled  and  regulated.  For  minimum  thermometers  it  is  better*to  adopt 
Amyl-alcohol,  instead  of  ordinary  alcohol,  because  the  boiling  point  of  the 
former  is  356^  F.?,t  and  therefore  there  is  less  fear  of  distillation.  Finally,  it 
should  be  recommended  in  all  instructions  for  observers  to  add  the  rule  : — 
by  continual  conqntrisons  of  the  intUcatums  of  maximum  and  minimum  thermO' 
meters  with  an  ordinary  thermometer  placed  beside  it,  to  obtain  a  control  on  their 
uniform  action,  and  the  corrections  which  are  to  be  applied  to  them.  As  the  Con-  Observations 
gress  has  flxed  the  end  of  the  meteorological  day  at  midnight,  it  is  desirable  to  be  taken  iu 
that  the  maximum  and  minimum  should  be  noted  at  the  last  observation  ^^  evening. 
of  the  evening,  and  entered  on  the  day  on  which  they  are  taken. 

Question  4. 

What  instruments  should  be  employed  for  determining  the  intensity  of  ^^g^^^  07 
Radiation,  and  in  what  way  can  the  comparability  of  the  results  ^  '  *  *  ' 
obtained  be  ensured  ? 

A  report  from  Mr.  Symons  has  been  received  on  the  instrument  which  has 
been  used  by  many  observers  for  several  years  in  England,  of  which  a  copy  is 
laid  before  us.§ 

According  to  this  report  we  can  obtain  quite  useful  and  comparable  results  of 
the  intensity  of  Radiation,  by  the  difference  of  temperature  oetween  this  in- 
strument when  exposed  to  the  sun,  and  a  thermometer  in  the  neighbourhood 
in  the  shade.  On  the  other  hand,  it  may  be  remarked  that  a  thermometer 
oontuned  in  the  exhausted  envelope  is  exposed,  not  only  to  the  direct  action 
of  the  sun's  rays,  but  also  to  the  radiation  of  objects  standing  near  and  ex- 
posed to  the  sun,  and«  furthermore,  that  the  air  surrounding  the  apparatus  may 
nave  a  different  temperature  from  that  surrounding  the  thermometers  in  the 
shade.  From  the  experiments  that  M.  'Soret  conducted  for  several  years  at 
Greneva  and  other  stations,  and  published  in  the  *'  Archives  des  Sciences 
Physiques  et  NatureUes"  it  is  proved  that  a  very  special  and  complicated 
arrangement  must  be  adopted,  if   it  be  wished  to  obtain  an  accurate  and 

■  .ii..».  I.  m  •  iiiiii 

•  Supplement  Ka  V.  (p.  77). 

t  Supplement  No.  VI.  (p.  80).  _ 

i  Por  8S«°  read  279°  -8  P.  (B.  H.  B.)    The  true  boiUng  point  is  279'  '6  P.  (Pierre.) 

i  Supplement  Nt>.  IX.  (p.  87). 


Digitized  by 


Google 


58 


App.,  VII.  3. 


Earth  Tern- 
perature^ 
pp.  82,  88. 


Humidity, 
p.  88. 


p.  84. 


direct  measurement  of  the  Radiation,  which  shall  be  free  from  all  other  in- 
fluences. Experiments  on  this  subject  are  recommended  to  physicists  and 
duectors  of  the  central  and  normal  stations^  but  cannot  as  yet  be  brought  into 
the  sphere  of  regular  observations.* 

Question  5. 
What  apparatus  is  best  for  determining  Earth  Temperatures? 
At  what  depths  should  the  observations  be  taken  in  order  to  attain  the 
uniformity  which  is  desirable  ? 

Reports  on  this  subject  have  been  received  from  Professor  Bruhns  and 
Director  Wild^  and  are  added  in  the  Supplement.t  From  the  experiments  of 
Professor  Bruhns  it  is  dear  that  Lament's  method,  with  the  use  of  a  wooden 
tube,  gives  more  trustworthv  results  tiian  the  thermometers  with  long  tubes 
whidi  reach  into  the  ground,  because  in  the  latter  the  influence  of  the  metal 
case  affects  the  accuracy  of  the  reduction.  But  on  the  average  of  the  year  the 
differences  nearly  compensate  each  other.  From  the  same  experiments  it 
appears  that  the  aspect  in  which  the  thermometers  are  sunk  nas  a  great 
innuence,  and  so  has  also  the  nature  of  the  soil,  so  that  attention  must  be  paid 
to  these  circumstances,  in  order  to  obtain  comparable  results.  |  Director  Wild 
has  begun  experiments  with  a  thermo-electnc  chain,  and  instituted  compari- 
sons with  the  results  obtained  by  Lament's  method,  but  these  experiments  are 
not  finished,  and  are  being  continued. 

As  to  the  second  question,  the  depths  at  which  the  observations  were  made 
in  Leipzig  and  St.  Petersburg  were  not  quite  the  same,  and  the  greatest  depth 
is  not  more  than  three  metres.  New  experiments  should  therefore  be  recom- 
mended in  other  countries,  in  order  to  decide  the  question  at  what  depths 
observations  should  be  taken. 

Question  6. 
What  apparatus  should  be  employed  for  the  determination  of  the  Hygro* 

metric  Condition  of  the  air  P 
Are  the  wet  and  dry  bulb  thermometers  sufficient? 
Can  the  Hair  Hygrometer  be  employed,  and  under  what  restrictions? 

Although  the  defects  of  the  Dry  and  Wet  Bulb  Hygrometer  are  not  to  be 
denied,  and  it  is  most  important  to  recommend  to  physicists  experiments 
towards  the  discovery  of  new  apparatus,  and  some  other  method  for  tiie  deter- 
mination of  Humidi^  yet  that  hygrometer  cannot  as  yet  be  replaced  by  anr 
other  instrument.  The  use  of  luir  hygrometen  can  only  be  made  wim 
safetv,  if  their  indications  are  constantly  controlled  by  comparison  with  the 
psychrometer,  and  their  corrections  from  time  to  time  determined,  espedally 
near  the  point  of  saturation,  where  they  often  give  too  low  readings.  Acconf- 
ing  to  the  experiments  of  Director  Wild,  the  psychrometer  gives  very  good 
results  down  to  0°,  if  only  care  be  taken,  as  soon  as  the  temperature  falls 
to  near  32?,  to  wet  the  bulb  half  an  hour  before  the  observation.  As 
this  operation  can  fr^quenUy  not  be  carried  out  with  the  necessary  care  at 
stations  of  the  second  order,  the  experiments  in  Russia  lead  to  the  conclusion 
that  the  use  of  the  hair  hygrometer  can  be  recommended  under  the  former 
conditions,  especially  for  low  temperatures.  Finally,  experiments  on  the  appli- 
cability of  usual  tables  for  hygrometric  reductions  in  oamp  or  in  very  dnr  air 
are  verjr  much  to  be  recommended,  and  especially  the  experiments  of  M. 
Cantom,  according  to  which  the  production  of  an  artificial  movement  of  the 
air  about  the  psvchrometer  brings  its  results  into  uniformity  with  those  of  the 
chemical  methoo,  whatever  the  degree  of  humidity  may  be :  these  should  be 
repeated  under  other  climatal  conditions.  § 

Reporter,  M,  Plantamour. 

*  The  OoDgrem  resolved  at  the  Bisfath  Meeting  (p.  82)  thtt  it  would  ezpreu  iti  leoognitioii  of 
the  services  of  Messrs.  Symons  and  Stow,  who,  of  their  own  accord  and  at  their  own  expense, 
had  instituted  extensive  series  of  observations,  and  had  deduced  valuable  results  therefrom. 

t  Supplement  No.  X.  (p.  88).   Prof.  Wild's  paper  not  given  in  German  originaL 

X  In  regard  to  the  influence  of  the  nature  of  the  soil,  and  espeoially  to  the  amount  of 
moisture  m  it  M.  Cantom  gives  the  results  which  have  been  obtained  in  the  Po  valley,  in  the 
plains  which  have  been  flooded  for  the  purpose  of  rice  cultivation,  according  to  which  in  the 
summer  months,  temperatures  at  a  depth  of  S  cm.,  remained  constant  during  the  daily  and 
monthly  periods.   This  must  be  attributed  to  the  evaporation. 

fi  Adopted  at  the  Eighth  Meeting  (p.  8S). 
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Appendix  1.  to  the  Protocol  of  the  Eighth  Meeting.  App.,  vm. 

Report  of  Sub-Committee  Vil.  on  Question  28,  respecting  the  Resolutions 
canying  out  of  the  Decisions  of  the  Congress,  and  the  completion  oi  CJongress, 
and  extension  of  the  existing  system  of  Observations,  P-  ®^- 

It  being  considered  self-evident  that  the  delegates  who  are  jpresent  here 
will  consider  themselves  pledged  to  use  their  utmost  efforts  to  induce  their 
respective  Governments  to  adopt  the  decisions  and  wishes  of  the  CoDgress,  the 
.  SuD-Committee  makes  the  following  further  proposals : 

a.  To  express  to  the  difiPerent  Governments  the  wish  that  a  new  Inter- 

national Congress  should  be  convoked-  in  three  years'  time. 

b.  In  the  meantime  to  determine  on  the  appointment  of  a  Permanent 
•  Committee. 

The  Committee  should  consist  of  seven  members  chosen  by  the  present 
Congress,  and  should  have  the  right  of  completing  itself  in  case  of  the  resigna- 
tion of  any  members,  and  if  judged  expedient  reinforcing  itself  by  the  addition 
of  new  members.*  The  president  shaJl  also  be  chosen  by  the  present  Congress. 
The  Committee  will  have  the  duty  of  taking  care  for  the  carrying  out  of  the 
decisions  of  the  Congress,  and  of  arranging  for  the  convening  of  a  future  Con- 
gress ;  and  it  shall^  by  continual  communications,  place  the  delegates  of  the 
present  Congress  in  cognizance  of  its  action  and  proceedings. 

The  Sub-Conmiittee  further  recommends  that  the  Congress  shall  indicate  the  P-  36. 

following;  rules  for  the  extension  of  meteorological  knowledge  as  desirable  and 

very  useful : — 

a.  The  establishmeni  of  permanent  stations  of  observation  on  high  moimtain 

tops,  if  possible,  pro^dded  also  if  possible  with  self-registering  apparatus. 

fi,  .The  institution  of  experiments  on  the  possibility  of  making  continuous 

Meteorolo^cal  Observations  with  captive  balloons. 
y.  The  institution  of  Meteorological  Stations  in  the  North  Polar  regions, 
the  meteorological  conditions  of  which  are  as  yet  either  very  slightly  or 
not  at  all  known,  and  in  the  first  place  at  Spitzbergen. 
S.  The  institution  of  new  supplementary  stations  on  the  north  coast  of 
Africa,  as  well  as  the  regular  publication  of  the  observations  which 
already  exist  on  this  coast. 
«.  The  more  perfect  organization  of  the  stations  in  Turkev,  and  especially 
the  central  observatory  at  Constantinople,  with  regard  to  the  advan- 
tage which  is  to  be  expected,  both  for  science  and  navigation. 
I.  The  maintenance  of  the  Meteorological  Station  at  Athens,  and  the  publica- 
tion of  its  observations.t 

Reporter,  M.  Hoffmbtbb. 


Appendix  2.  to  the  Protocol  of  the  Eighth  Meeting.        App.,  viii.  2. 

Bepobt  of  the  Eighth  Sub-Cohkittee  on  the  proposed  Establish- 
ment of  Mbteoeolooical  Stations  in  China. 

The  Sub-Committee  have  read  with  great  interest  the  documents  which  have  Chio^,  p.  33. 
been  submitted  to  them  hj  Mr.  Camnbell,  on  hehalf  of  Mr.  Hart,  the  Inspector- 
General  of  Customs  for  China,  ana  they  would  commence  their  report  by 
offering  to  the  Chinese  authorities  their  sincere  congratulations  on  the  public 
spirit  and  the  desire  to  further  physical  science  in  every  way  which  is  evinced 
by  the  letters  of  Mr.  Hart. 

Many  of  the  matters  touched  on  by  Mr.  Hart  are  such  as  hardly  require  an 
autiiontative  opinion  from  the  Congress,  but  it  will  be  convenient  to  notice 
Nos.  2,  3,  and  4  of  the  memorandum  of  March  11,  1873,  taken  in  connexion 
with  the  views  of  the  Astronomer  Royal  for  England,  also  submitted  to  the 
Sub-Committee. 

*  Adopted  at  the  Eighth  Meeting  (p.  81)  ia  the  followinfr  form :— "  The  Committee  has  the 
"  power  to  All  up  the  places  of  members  who  resign,  and,  if  found  expedient,  to  increase  itself 
"  by  the  co-option  of  two  members  at  most." 

t  Adopted  at  the  Tenth  Meeting  (p.  86),  with  the  modification  that  to  section  it  the  foUowinK 
wwdi  were  added:-***  and  also  iniiJgh  Southern  Latitudee.''  '^ 
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App,j  VIIL  2.       2.  *'  Instromenlili  to  be  procured  to  bring  observations  into  accord  with  those 
China,  p.  83.  of  stations  elsewhere  established." 

On  the  subject  of  settles,  the  Sub-Committee  recommends  the  employment  of 
the  Metric  scale  and  the  Centigrade  Thermometer. 

They  recommend  the  following  supply  of  instruments  for  the  ordinary 
stations,  which  should  all  be  verified  by  competent  authority : — 

Barometers,  Kew  pattern,  two  in  number,  with  a  large  Aneroid,  to  be  used  in 
case  of  emergency,  when  the  mercurial  barometers  are  out  of  order,  &c.  &c. 
^  Thermometers,  to  be  graduated  on  stem  to  0°*2  C.  to  range  from  -30°  to  60^, 
six  in  number,  for  fear  of  accidents,  of  which  two  will  be  used  for  the 
Hygrometer. 

maximum  Thermometers,  tnro  in  number,  Negretti  and  Zambra's  pattern. 

Minimum  Thermometers,  two  in  number,  Rutherford's  pattern. 

Furthermore,  M.  Jelinek  recommends  that  a  Hair  Hygrometer  (Saussure's), 
made  by  Hermann  and  Pfister,  in  Berne,  should  be  provided  for  each'station, 
to  meet  the  difficulty  of  hygrometric  registration  with  the  Hygrometer  at  low 
temperatures. 

Rain  Gauge,  Glaisher's  pattern,  and  of  the  size  recommended  by  the  Con- 
gress* in  case  of  all  future  orders. 

Wind  to  be  estimated,  or  the  simple  apparatus  recommended  by  the  Congress 
to  be  employed. 

3.  "Registers  similar  to  those  in  which  stations  elsewhere  record  their 

observations." 
It  is  hoped  that  the  present  Congress  will  recommend  a  form  of  register  for 
general  adoption. 

4.  Printing  of  observations.  Sec.  &c. 

As  to  the  publication  of  data,  the  opinions  of  the  present  Congress  will,  it  is 
hoped,  be  universally  adopted,  so  that  it  is  not  necessary  to  dwell  on  this  point. 

The  observations  to  be  taken  would  be  those  which  are  expected  from  stations 
of  the  second  order,  where  more  than  four  observations  a  day  are  not  obtainable. 

They  should  refer  to  Pressure,  Temperature,  Hygrometry,  nain,  Wind,  Cloud, 
and  TVeather,  with  especial  notice  of  extraordinary  phenomena. 

The  special  subject  of  Weather  Telegraphy  has  been  treated  more  fully  in  the 
memoraudum  of  April  I5th,  1873,  but  the  Sub-Committee  cannot,  without  a 
knowledge  of  the  special  requirements  of  the  China  seas,  attempt  to  enter  into 
details  on  this  question. 

The  establishment  of  Weather  Telegraphv  in  China  cannot  fail  to  be  of  the 
highest  importance,  and  the  experience  to  be  obtained  from  Brigade-General 
Myer,  of  Washington,  Mr.  Blanford,  Meteorological  Reporter  for  Bengal  at 
Calcutta,  and  Mr.  C.  Meldrum,  Secretary  of  the  Meteorological  Society  of  the 
Mauritius,  will  probably  be  of  considerable  practical  value. 

The  Sub-Committee  are  of  opinion  that  the  arrangement  of  the  duties  of 
such  a  system  cannot  be  effected  except  by  an  officer  specially  charged  with  the 
direction  of  the  entire  system. 

Such  an  officer  is  absolutely  requisite,  and  he  should  be  entirely  independent 
of  the  proposed  chair  of  Astronomy  in  the  Peking  College,  as  suggested  in  the 
memoranoum  of  March  llth,  1873,  already  cited. 

A  considerable  portion  of  his  duty  would  consist  in  travelling  about  to  esta- 
blish and  inspect  his  stations,  and  he  would  require,  at  least  at  &rst,  the 
assistance  of  a  skilled  mechanician  who  could  erect  the  instruments  with  his 
own  hands  at  each  station,  and  could  effect  certain  slight  repairs  which  are 
constantly  requisite  at  Meteorological  Stations. 

ITie  Sub-Committee  consider  that  there  should  be  four  stations  of  the  first 
order,  of  which  Shanghai  should  be  the  chief.  The  others  should  be  Peking, 
Hankow,  and  Amog,  These  stations  sliould  have  an  outfit  of  the  best  instru- 
ments obtainable,  and  should  perhaps  have  appliances  for  verifying  instruments 
received  from  Europe. 

It  will,  of  course,  be  understood  that  as  the  stations  must  be  established 
under  the  personal  inspection  of  the  officer  to  be  charged  with  the  control  of 
the  system,  it  will  necessarily  require  some  time  before  they  can  all  be  in 

operation.t  ,,  ^ 

Reporter,  Robert  H.  Scott. 

*  14  ins.  diameter  (p.  62).  ,  ,.^    ..       .^  .  .^  ,  i.    . 

t  Adopted  ttt  the  Bifrhth  Meeting  (p.  SS),  with  the  modification  that  the  employmont  of 
English  Unite  of  Scale  (Inchea  and  Fahrenheit  Defn^es)  wm  declared  admissible. 
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Appendix  1.  to  the  Protocol  of  the  Ninth  Meeting.  ^pp-*  ^  '• 

BeFOBT  of   SUB-COMXITT£B    YI.    OD    QuESTIONB   22-26  respecting     OrganuBatioOt 

Organization.  p-  ^^• 

On  Question  23^ 
Is  it  desirable  that  in  each  oonntrj  there  should  be  established  one  or 
more  Central  Institutions  for  the  direction,  coUection,  and  publication 
of  the  Meteorological  Observations  ? 

A  discussion  took  place  and  a  decision  was  adopted  at  the  Leipzig  Con« 
ference. 

The  Sub-Committee  i»oposes  that  the  first  portion  of  the  Leipzig  Report 
should  be  adopted,  but  that  the  second  portion  should  be  handed  over  to  the 
Sub-Committee  for  Maritime  Meteorology  for  a  report.  As  a  resolution  on 
this  question  it  is  therefore  proposed : — 

1^.  The  Congress  considers  it  necessary  that  in  every  country  at  least  one» 
but  in  case  of  necessity  several.  Central  Institutions,  snould  be  esta- 
blished for  the  management,  collection,  and  publication  of  Meteoro- 
logical Observations. 

On  this  occasion  the  Sub-Committee  considers  it  necessary,  in  order  to  deter- 
mine the  ideas,  to  propose  the  following  definitions  of  the  various  classes  of 
meteorological  observing  stations : — 

(a.)  Central  Office,  or  Central  Institute  is  the  chief  office  entrusted  by  the 
Government  with  the  management,  collection,  and  publication  of  the 
Meteorological  Observations  of  the  country. 

(5.)  Central  Station  is  a  subordinate  centre  for  the  management  and  collec- 
tion of  observations  from  a  certain  province. 

(e.)  A  Station  of  the  First  Order  is  an  observatory  in  which,  without  the 
collection  of  observations  from  other  stations.  Meteorological  Observa- 
tions are  conducted  on  a  great  scale,  t.e.,  either  by  hourly  readings  or  by 
the  use  of  self-recording  instrumento. 

(d,)  Stations  of  the  Second  Order  are  the  stations  where  complete  and  regular 
observations  on  the  usual  meteorological  elements,  viz.,  Pressure,  Tem- 
perature, and  Humidity  of  the  air.  Wind,  Cloud,  Ridn  and  Hydrometeors, 
&c.,  are  conducted. 

(e.)  Stations  of  the  Third  Order,  finally,  are  the  observing  stations,  where  only 
a  greater  or  less  portion  of  these  elements  are  observed. 

In  reply  to  the  first  part  of  Question  24  — 
Can  rules  universally  applicable  be  laid  down  for  the  Verification  of  Instru- 
*  ments  and  the  Inspection  of  Meteorological  Stations  ? 

The  Sub-Committee  makes  the  following  proposal : — 

2°.  The  Congress  considers  the  carefol  verification  of  all  the  instruments 
which  are  to  be  distributed  to  the  Meteorological  Stations,  as  well  as 
the  inspection  of  stations  of  the  first  and  second  order  to  be  neces- 
saiy,  and  the  latter  should  take  place  if  possible  yearly,  but  at  least 
once  in  the  course  of  every  five  years. 

As  to  the  method  of  the  regular  inspection  of  Scotch  Meteorolo^cal  Stations, 
Mr.  Buchan  has  submitted  a  report  which  is  appended  to  this  report,  and 
which  is  printed  in  the  Supplement,*  but  the  Sub-Uommittee  does  not  think  it 
possible  to  institute  rules  of  general  applicability  on  this  question,  and  there- 
fore only  proposes  the  following  resolution  on  the  subject : — 

3°.  The  mode  of  verification  of  the  instruments  and  of  regular  inspection 
is  left  to  the  decision  of  the  Central  Offices,  and  the  Congress  only 
expresses  the  wish  that  with  regaid  to  the  instrumental  errors  whicn 
are  thereby  detected,  corrected  results  only  should  be  published,  but 
that  the  amount  of  the  corrections  which  have  been  applied  should 
be  given. 

*  Supploment  No.  xiL  (p.  99). 
32956.  £ 
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App.,  IX.  1.       To  the  second  part  (^Question  24 — 

Organiiatioii.  And  is  it  advisable  to   introduce  general  instructions  for  taking  and 

Gkneral  calculating  Meteorological  Observations  ? 

loBtractionB.      i)-^^  Committee  proposes  as  a  reply : 

^'      *  4.  The  Congress  recommends  the  Permanent  Committee,  if  possible  by 

April  1874,  to  prepare  Instructions  for  the  institution  and  discussion 
of  Meteorological  Observations,  to  distribute  them  then  in  separate 
copies  to  all  members  of  the  Congress,  and  subsequently,  if  possible, 
after  paying  all  possible  attention  to  the  remarks  which  have  been 
received,  to  proceed,  at  the  latest  in  Jime,  to  edit  and  publish  them 
definitively. 

Question  25  runs  :— 
In  what  manner  can  the  agreement  of  the  Standard  Instruments  of  the 
different  central  establishments  be  best  effected  ? 

Standard  The  Sub-Committee  is  of  opinion  that  this  question  only  refers  to  Standard 

Barometers.        Barometers  and  Standard  Thermometers. 

p.  86.  As  far  as  concerns  Standard  Barometers  the  Sub-Committee  considers  the 

usual  comparison  of  various  standard  barometers  by  travelling  instruments  as 

quite  insufficient,  and  propose  therefore : — 

5.  The  Congress  reconmiends  all  central  offices  to  adopt  real  standard 
barometers,  i.e.,  instruments  which  allow  of  the  determination  of 
atmospheric  pressure  according  to  its  definition  in  absolute  measure. 
The  Permanent  Committee  is  commissioned  to  determine  the 
conditions  which  such  an  instrument  should  fulfil.* 

Standard  With  regard  to  the  Standard  Thermometers,  the  Sub-Committee  considers 

l^ermometers.  the  following  rule  as  the  best : — » 

P*  ^^"  6.  The  Congress  recommends  all  central  offices  to  forward  all  the  Kew 

Standard  Thermometers,  which  they  either  alreadv  possess,  or  will 
presently  procure,  to  a  gentleman  to  be  indicated  by  the  Permanent 
Committee,  who  sEall  be  entrusted  by  it  with  the  careful  comparison 
of  all  these  with  each  other,  and,  if  possible,  also  with  the  Air 
Thermometer. 

The  Kew  Conmuttee,  according  to  the  statement  of  Mr.  Scott,  will  always 
be  ready  to  famish  Standard  Thermometers  to  Central  Offices.f 

Reporter,  H.-Wild. 


App.,  IX.  2.  Appendix  2.  to  the  Frotoool  of  the  Ninth  Heeting. 

Report  of  Sub-Committbb  V.  on  Mabitims  Meteorology. 
Question  No.  22  runs  : — 
Marine  In  what  way  can  Maritime  Meteorology  be  best  introduced  into  the  system 

Meteorology,  of  General  Meteorology  ? 

p.  36.  rjij^g  Chairman  of  the  Committee,  M.  Buys  Ballot,  suggests  the  following 

proposals  for  discussion : — 

1st.  The  Sub-Conunittee  declares  it  to  be  very  desirable  that  each  country 
should,  if  possible,  collect  all  its  meteorological  observations  at  one 
place,  in  order  to  undertake  the  organization  of  the  investigations 
at  the  same  place.  The  Institute  should  be  established  as  near  as 
possible  to  the  sea. 

*  Adopted  at  the  Tenth  Meetmg  (p.  S6),  with  the  modification  that  at  the  same  time  the 
comparison  by  means  of  good  portable  barometers  should  not  be  rejected,  and  that  the  Per- 
manent Committee  be  instructed  to  inyestigate  the  best  manner  in  which  the  comparison  of  the 
Standard  barometers  at  the  several  Centna  Offices  can  be  efliacted.  _     _ 

t  Adopted  at  the  Tenth  Meeting  (p.  86),  with  the  following  modification  i—"  The  Congress 
"  considers  it  to  be  the  business  of  each  Central  Office  to  prepare  a  Standard  thermometer  for 
**  itself  on  scientific  principles,  and  it  recommends  all  Central  Offices,  &c.*' 

At  the  same  time  it  was  resolved  to  request  Mr.  Scott  to  convey  to  the  Kew  Committee  the 
thanks  of  the  Congress  for  their  readiness  to  foniiflh  standud  thermometers  to  the  indivlduiu 
Central  Offices. 
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2nd.  The  Sub-Conunittee  is  of  opinion  that  the  Institute  for  Maritime    App.,  IX.  2. 
Meteorology,  named  in  the  first  proposition,  might  best  be  placed  ^liaritune 
under  the  general  management  or    the  Chief  Institute  of  the  Meteonrfoffy 
country.  p.  36.^^' 

These  two  proposals  were  adopted  unanimously.  Whereupon  a  lengthened 
discussion  took  place  on  the  third  question. 

^d.  In  what  way  should  this  Maritime  Institute  work  ? 

The  Sub-Committee  is  of  opinion  that  the  resolutions  of  the  Leipzig  Con- 
ference on  the  subject  of  Maritime  Meteorology  should  be  upheld. 

The  proposals  in  question  of  the  Leipzig  Comerence  run  as  follows : — 

"  1st.  Thorough  uniformity  in  methods  and  instruments  should  be  aimed 
at  in  the  same  measure  as  for  observations  on  shore.  This  will  be  most  satis- 
&ctoiily  attained  hj  the  chiefs  of  the  central  institutes — ^the  establishment  of 
which  m  all  countries,  in  which  they  do  not  abeady  exist,  and  in  which  the 
maritime  interests  demand  them,  must  be  declared  as  absolutely  necessary — 
entering  into  relations  with  each  other  and  agreeing  on  the  separate  details, 
the  construction  of  the  instruments,  the  hours  of  observation,  the  journal,  &c. 

"  2nd.  Unity  of  measures  and  scales  is  desirable,  and  to  this  end  the  intro- 
duction of  millimetres  for  the  barometer  and  the  centigrade  scale  for  the 
thermometer  should  be  aimed  at.  While,  however,  the  comparison  of  standard 
instruments  of  the  individual  central  stations  must  be  insisted  on,  the  uniformity 
of  scales  is  at  present  only  declared  as  desirable. 

"  3rd.  The  committee  would  urge  the  importance  of  the  co-operation  of  the 
navies,  inasmuch  as  by  their  assistance,  and  by  the  opportunities  afforded 
thezeb^r  of  completeness  in  certain  observations,  the  determination  of  factors 
and  constants  is  rendered  possible,  which  can  be  used  with  advantage  for  the 
reduction  of  certain  results  derived  irom  the  general  system  of  observations. 

"  4th.  With  reference  to  the  utilisation  of  the  results,  the  committee  would 
urge  similarly  the  importance  of  uniformity  in  the  methods  employed.  In 
close  relation  therewith  was  the  carrying  out  of  the  diviuon  of  laoour  of  the 
central  stations  of  the  individual  states.  This  principle  must  be  recognized  as 
of  the  greatest  importance  for  the  further  development  of  Marine  Meteorology. 
The  repetition  of  work  over  definite  regions,  with  reference  to  the  area 
to  be  investigated,  must  be  dedared  as  indefensible  in  the  interests  of  this 
development." 

Mr.  Scott  repeats  the  statement  abeady  made  at  the  Leipzig  Conference 
that  the  Meteorological  Office  in  London  would  not  be  in  a  position  to  undertake 
the  copying  of  observations  gratis. 

Finally  the  Sub-Committee  adopts  the  proposal  of  M.  Neumayer  in  the 
following  words : 

In  consideration  of  the  f&ct  that  it  will  not  be  possible  to  devote  to  Maritime 
Meteorology  at  the  present  Congress  a  comprehensive  consideration,  corres- 
ponding to  its  importance,  but,  on  the  other  hand,  as  it  seems  that  a  mutual 
understanding  of  the  individual  maritime  nations  in  regard  thereto  is  neces- 
sary, the  Meteorological  Congress  declares  that  the  convening  of  a  Maritime 
Meteorological  Coxiference  is  desirable. 

The  preparation  for  this  Conference  is  to  be  entrusted  to  a  Sub-Conmuttee, 
to  be  named  by  the  Congress.* 

Reporter,  R.  H.  Scott. 


Appendix  3.  to  the  Protocol  of  the  Ninth  Meeting.  App.,  ix.  s. 

^^  p.  37. 

Bepobt  of  StiB-CoMMiTTiya  V.  oti  Weather  Telegraphy  and  Storm 

Warnings. 

The  Sub-Conmiittee  has  adopted  as  a  basis  of  its  discussion  the  six  questions 
which  have  been  proposed  by  MM.  Buys  Ballot,  Nemnayer,  and  S<x)tt,  who 

*  Adopted  at  the  Tenth  MeetiDg  (p.  87),  with  the  modification  that  the  Permanent  Com- 
mittee was  entrusted  with  the  measoxes  for  the  preparation  of  the  Marine  Oonference. 
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App.,  IX.  3.     had  been  entrasted  by  the  Leipzig;  Conference  with  the  duty  of  discussing  the 
Weather  question  of  the  practicftbility  and  utility  of  weather  telegrams  and  of  storm 

Telegnphy,       prognosis,  and  it  has  arrived  at  the  following  results : — 
P«  87.  Question  1  :— 

What  are  your  opinions  in  respect  of  the  action  of  the  systems  of  Storm 
Signals  hitherto  in  use,  either  from  your  own  experience,  or  from  a 
consideration  of  the  Bulletins  published  in  the  United  States,  in 
England,  and  in  France? 

It  is  sufficiently  evident,  from  the  various  answers  of  the  scientific  men  who 
have  been  asked  for  their  opinion,  as  well  as  from  the  other  official  and  non- 
official  reports  of  the  individual  Directors  of  Meteorological  Institutes,  that 
there  is  a  general  conviction  of  the  importance  of  Weather  Telegraphy  for  the 
purposes  of  practical  life,  and  that  the  existence  of  such  a  system  is  considered 
a  necessity.  This  is  shown  from  the  results  obtained  hitherto  from  the 
systems  already  in  existence. 

The  Sub-Committee  therefore  expresses  its  opinion  in  the  following  words : — 

It  seems  desirable  that  the  system  of  Weather  Telegraphy  should  be 
developed  as  generallv  as  possible,  and  on  as  uniform  a  plan  as  possible.  In 
all  countries  in  which  up  to  the  present  time  such  systems  have  not  been 
organized,  steps  leading  to  such  an  organisation  should  be  taken  as  soon  as 
possible. 

The  Sub-Committee  is  further  of  opinion  that  it  would  be  desirable  to  insti- 
tute this  organization  on  the  following  principles  : — 

1.  The  systems  of  observation  which  are  already  organized  or  to  be  organized 

in  the  various  countries  should  be  in  as  close  relation  to  each  other  as 
possible,  and  this  is  of  importance,  not  only  with  reference  to  the  general 
arrangement,  but  also  especially  ^vith  reference  to  the  telegraphic  Com- 
munications. 

2.  The  system  of  each  country  must  have  a  Central  Office,  which,  if  possible, 

should  be  combined  with  the  central  office  for  Maritime  Meteorology 
but,  in  any  case,  like  the  latter,  must  be  subordinate  to  the  Cential 
Institute  in  each  country.  The  observing  stations  belonffinff  to  the 
system  should  be  placed  under  the  central  office  for  Weather  Telegraphy 
and  Storm  Warnings,  and  their  officers  must  be  always  ready  to  send 
to  this  Central  Office  weather  reports,  or  to  answer  its  inquiries  for 
information. 

3.  The  observers  at  the  stations  belonging  to  the  system  must  be  well. 

instructed,  for  the  purposes  of  Weather  Telegraphy. 

4.  The  choice  of  a  locality  as  a  station  for  Telegraphic  Weather  Reports 

must  be  made  with  consideration  to  all  local  circumstances  and  require- 
ments, and  with  especial  reference  to  the  Wind ;  furthermore,  with  - 
reference  to  the  series  of  observations  which  have  already  been  recorded 
and  reduced  for  the  station,  and  with  reference  to  the  general  system. 
Regard  must  also  be  had  for  the  interests  of  the  adjacent  systems. 
But  the  final  decision  must  always  rest  in  the  hands  of  the  respective 
directors. 

5.  In  order  to  make  the  system  of  warnings  as  perfect  as  possible,  according 

to  the  present  state  of  the  Science,  the  Sub-Committee  must  "indicate 
that  it  is  desirable  that  the  observations  and  reports  based  thereon 
should  be  made  as  complete  and  continuous  (as  regards  the  former)  as 
is  possible,  «.e.  neither  Sundays  nor  holidays  should  make  a  difiPerence 
to  them,  and  there  should  not  be  a  complete  interruption  during  the 
night. 

6.  Representations  should  be  made  to  the  respective  Governments  to  faciCtate 

Weather  Telegraphy  as  much  as  possible.  This  is  of  importance,  not 
only  uith  reference  to  the  expense,  but  also  with  reference  to  time,  in 
respect  of  the  telegrams  withm  each  system,  and  from  one  central  office 
to  another.  If  Telegraphic  Weather  Tfteports  are  delayed  from  the  con- 
sideration of  other  despatches,  the  operation  of  the  system  will,  in 
the  opinion  of  the  Sub-C&mmittee,  be  seriously  interfered  with. 
It  is  desirable,  in  order  to  carry  the  arrangements  which  are  required 
ccording  to  the  above  views,  that  the  respective  Governments  in  granting  a 
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concession  to  a  private  telegraph  companysbould  take  care  that  most  thorough    App.,  IX  3. 
regard  should  he  paid  to  the  interests  of  Weather  Telegraphy,  Weather 

Question  2—  Telegraphy. 

Is  it  your  opinion  that  in  addition  to  communications  of  the  Direction  ^*  ^^' 
and  Force  of  the  Wind  which  is  actually  blowing,  the  Barometrical 
*'  Gradients  "  should  be  given^  in  order  to  give  warning  of  approaching 
wind? 
To  what  should  these  Gradients  be  referred  ?    Viz. : 

A— To  the  differences  between  the  actual  readings  at  the  different 

stations. 
B — ^To  30  ins.,  at  sea  level. 

C — ^To  the  mean  normal  heights  of  the  barometer  at  the  stations 
taken  into  consideration. 

With  reference  to  this  question  the  Sub-Committee  is  of  opinion  that  besides 
communications  of  the  Direction  and  Force  of  the  Wind,  the  Barometric 
Gradients  at  the  time  of  observation  should  also  be  added,  in  order  to  give 
warning  of  the  wind  which  is  coming. 

Although  the  concordance  of  opinion  within  the  Sub-Committee,  with  respect 
to  the  first  part  of  the  question,  is  great,  this  cannot  be  asserted  with  reference 
to  the  second  part,  inasmuch  as  the  opinions  of  the  scientific  men  who  have 
been  consulted  are  partly  for  the  mode  of  reduction  given  under  B,  and  partly 
for  that  given  under  C. 

However  the  various  opinions  within  the  Sub-Conmiittee  have  been  brought 
to  agreement  on  this  point,  that  for  stations  which  are  not  above  300  metres 
above  the  sea,  the  reduction  of  the  barometer  readings  to  the  Mean  Sea-Levd 
will  be  admissible.  This  agreement  was  attained  with  special  reference  to  the 
drawing  of  isobars  for  the  purposes  of  Storm  Warnings,  and  in  recognition 
of  the  theoretical  difficulty  of  carrying  out  this  roetnod  of  reduction  for 
elevations  greater  than  those  named. 

Question  3— 
In  what  way  should  we  take  into  consideration  Temperature,  Vapour^ 
&c.,&c.? 

With  regard  to  Temperature  and  Moisture,  as  well  as  with  re^d  to  Qoud, 
Appearance  of  the  Sky,  State  of  the  Sea  and  Tides,  and  Precipitation,  it  was 
recommended  by  most  of  the  gentlemen  consulted  that  some  attention 
should  be  paid  to  these  subjects ;  but  in  what  way  attention  should  be  paid 
has  not  been  indicated  by  any  of  them ;  therefore  the  Sub-Committee  is  of 
opinion  that  this  question  shoidd  be  considered  as  not  answered,  and  it  there* 
fore  recommends  its  examination  most  specially  to  the  notice  of  scientific  men 
who  occupy  themselves  with  the  study  of  storms  and  their  causes,  and  draws 
attention  to  the  investigations  in  this  direction  by  Dove,  Mohn,  Rev.  Clement 
Ley,  Peslin,  Buchan,  and  Reye. 

Question  4— 
If  we  assume  that  each  Director  will  institute  the  proper  arrangements  in 
his  own  district,  what  do  you  recommend  as  a  minimum  that  each 
Director  should  communicate  to  the  Director  of  another  district,  and 
should  receive  from  him  in  return  ? 

The  answers  to  this  question  must  be  considered  as  a  refum^  to  those  given 
to  •Questions  2  and  3,  and  thev  have  frequent  reference  to  communications 
within  one  and  the  same  system,  but  not  to  the  mutual  communications  between 
the  directors  of  the  individual  systems.  The  Sub-Committee  is  of  opinion  that 
a  distinction  should  be  drawn  between  the  theoretical  and  practical  treatment 
of  the  question.  For  theoretical  investigations  all  the  elements  are  requisite 
and  they  should  aU  be  taken  into  consideration,  but  this  can  take  place  at  any 
subsequent  period.  For  practical  purposes,  with  regard  to  which  each  director 
must  consider  the  special  requirements  in  his  own  country,  they  must  be 
confined  to  a  minimum. 

It  is  sufficient  that  each  director  of  a  district  should  receive  from  his  neigh- 
bour, as  a  minimum  of  what  is  to  be  communicated,  the  following  elements : — 
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App.,  IX.  8.     Wind,  according  to  Direction  and  Force,  Pressure  (including  the  Pressure  for 

Weather  the  evening  of  the  previous  day) ;  Air-Temperature,  Humidity,  amount  of  Rain, 

Telegraphy.        Cloud,  Weather,  Sea,  and  when  atmospheric  disturbances  are  approaching, 

p.  37.  the  magnitude  and  direction  of  the  most  important  and  most  recent  Gradient. 

The  Sub-Committee  is  further  of  opinion  that  these  data  should  all  be  sent 

reduced,  in  order  that  a  more  rapid  treatment  of  the  materials  should  be 

Tendered  possible. 

It  must  be  left  to  the  individual  directors  to  determine  among  themselves 
the  arrangements  of  a  more  special  nature.  This  has  special  reference  to  the 
magnitude  of  the  gradient  which  should  be  considered  as  an  indication  of 
atmospheric  disturbance. 

Whenever  the  International  Institution,  which  is  considered  as  very  desirable 
by  the  Conoress,  is  called  into  existence,  all  the  evening  observations  should 
be  sent  to  it,  in  order  that  a  general  view  of  the  oonmtions  of  the  weather 
of  the  whole  of  Europe  can  be  given  early  in  the  morning  to  the  individual 
systems. 

Question  6 — 
Are  you  of  opinion  that  the  present  condition  of  our  weather  knowledge 
justifies  us  in  issuing  distinct  prophecies  or  forecasts  of  weather  in  con- 
tradistinction to  the  simple  Telegraphic  communication  of  facts,  or  should 
we  confine  ourselves  to  indications  of  the  condition  of  the  atmosphere  in 
adjacent  countries,  from  which  the  recipients  of  the  Report  must  draw 
their  own  conclusions  7  In  the  latter  case  should  we  communicate  the 
general  conditions  by  Signals  visible  from  a  distance,  posting  up,  at  the 
place  itself,  the  detailed  information  received  from  other  localities? 

Question  6 — 
In  what  way  can  it  be  arranged  that  intelligence  of  the  conditions  of 
weather  can  be  conveyed  to  ships  at  sea,  by  means  of  Semaphores  or  by 
Signals  from  Lighthouses? 

From  an  analvsis  of  the  various  opinions  on  the  practicability  of  storm- 
wamingg  which  have  been  received,  it  appears  that  the  great  majority  have 
declared /or  Storm- Warnings. 

If  we  give  to  the  opinions  of  individual  societies,  as  well  as  to  those  of  pro- 
minent authorities  on  the  subject  of  Storm- Warnings,  a  weight  =  10,  to  tiie 
other  practised  investigators  of  this  subject  a  weignt  =  5,  while  less  ezpe- 
riencea  men  receive  a  weight  of  1  or  2,  the  result  is  as  foUows : — 

For  Storm-Warnings  of  a  more  or  less  detailed  and  decided  character,  but 
certainly  above  the  simple  communication  of  &cts,  we  find  72  votes. 
Against  Storm- Warnings,  and  for  restriction  to  a  communication  of  &cts, 
only  24  votes. 

The  majority  of  the  opinions  which  have  been  received  tends  to  the  view  that 
these  warnings  should  oe  given  in  connexion  with  communications  of  facts, 
only  a  few  hold  these  communications  as  quite  unnecessary,  while  other  and 
important  voices  are  only  for  communication  of  facts  without  warnings ;  but  it 
must  be  kept  in  mind  that  almost  all  the  opinions  expressed  r^er  to  the 
north  and  north- west  of  Europe,  and  are  only  in  the  first  place  to  be  under- 
stood as  applicable  to  these  districts ;  in  ttict  the  limits  should  be  drawn  even 
more  narrowly,  it  being  only  the  coasts  of  the  districts  described  which  are 
meant. 

On  these  grounds  the  Sub- Committee  expresses  its  opinion  that  Telegraphic 
Weather  Reports  have  become  a  necessity,  as  has  been  proved  by  the  answers 
to  the  first  question,  and  furthermore  that  the  results  of  the  systems  which 
have  been  or  are  to  be  or^^anized  for  this  purpose,  can  and  must  be  utiUsed  by 
the  communication  of  simple  facts  of  weatner,  with  such  developments,  in 
the  sense  of  storm- warnings,  as  may  be  justifiable  by  the  further  development 
of  our  knowledge  of  atmospheric  disturbances.*    The  results  which  have  been 

*  This  Ben  tenoe  differs  from  the  Gennan  original.  Dr.  Ketunayer  having  pointed  out  a  mis- 
print in  the  latter,  which  made  the  sense  unintelligible.  The  present  yersion  is  submitted  by 
ur,  Neumajer.— Trans. 
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obtain^  emDirically,  and  by  the  statistics  of  weather  knowledge^  can  be  utilised    App.,  IX  8« 
for  the  benefit  of  navigation  and  agriculture^  &c.  ^i^    1 

In  the  present  condition  of  the  development  of  weather  prognosis,  the  matter  TeleffraDhv 
of  most  importance  is  to  define  as  accurately  as  possible,  the  character  of  that  p  ^j^^ 
which  comes  under  the  head  of  communication  of  facts.  Among  all  the  opinions 
which  are  submitted  there  is  not  a  single  one  which  does  not  reject  for  weather 

grognosis  the  title  of  prophecies  or  predictions.  The  most  decided  protest  is 
>dged  by  everyone  against  the  idea  of  infallibility  being  implied  in  this  use  of 
Budi  a  torm.  All  that  is  said,  is,  that  "  an  opinion  should  be  given  on  the 
"  weather  to  be  expected, — or  probability  of  the  approach  of  a  storm  should  be 
*'  given — or  possibility  of  prediction  of  wind,  direction  and  force,  &c/* 

in  the  opinion  of  the  Sub-Committee,  a  considerable  difficulty  in  the  practice 
of  storm  warnings  consists  in  the  careful  avoidance  of  too  special  inoication 
of  probable  wina  and  weather.  The  objection  which  is  made  oy  several  of  the 
gentlemen  whose  opinion  was  asked,  that  the  reports  would  be  discredited, 
owing  to  non-fulfilment  of  the  '*  prophecies,"  loses  its  force  if  only  such 
atmospheric  disturbances  are  commimicated,  as  will  probably  be  accompanied 
by  senous  results.  Accordingly  warnings  by  signals  shoula  not  be  issued  for 
winds  of  forces  5  to  7  of  Beaufort's  scale,  but  above  those  numbers.  Such 
warnings  would  meet  with  fulfilment  with  inoomparablv  greater  certainty. 
On  the  other  hand,  according  to  the  experience  which  nas  yet  been  ma&, 
only  few  dangerous  phenomena  would  escape  notice.  A  general  rule  for 
storm  gradients  cannot  be  given,  as  many  or  them  will  be  of  a  local  nature ; 
the  director  roust  therefore  gradually  form  his  opinion  on  this  question, 
acoordins  to  his  experience,  so  that  in  the  opinion  of  the  Sub-Committee  it 
appears  desirable  that  actual  storm  warnings  should  not  be  attempted  in  newly 
oiganized  systems  immediately  after  the  e^blishment  of  the  system,  but  that 
the  director  should  first  gain  for  himself  the  experience  necessaiy  for  the 
purpose. 

If  we  were  in  a  position  to  give  from  time  to  time,  by  means  of  signals,  the 
accurate  definition  of  the  communications  on  conditions  of  weather,  and  on 
the  indications  of  coming  weather,  the  greatest  portion  of  the  difficulty  would 
be  removed ;  stQl  we  must  endeavour  to  meet  this  difficulty  by  notices  posted 
up  on  fiagstafFs,  containing  explanations  of  the  weather,  and  the  opimon  of 
the  director  thereon,  which  must  somehow  or  other  be  more  widely  commu- 
nicated. 

This,  however,  can  only  have  reference  to  communications  in  harbours,  while 
for  ships  passing  at  a  distance,  and  at  sea,  means  must  yet  be  found  to  give 
them  an  explanation  of  the  signals. 

In  consideration  of  all  these  circumstances,  and  on  the  supposition  that  the 
conditions  indicated  in  the  answers  to  Question  1,  will  be  stnctly  fulfilled,  the 
Sub-Committee  expresses  its  views  on  this  very  difficult  question  in  the 
following  words : — 

1.  Communications  on  the  state  of  the  weather  should  be  given  by  telegraph 
by  the  central  office  to  the  public  daily,  and,  wherever  possible,  twice  a  day, 
in  the  first  place  with  reference  to  the  objects  of  practical  life,  and  especially  of 
navigation. 

These  communications  should  be  distributed  as  widely  and  as  rapidly  as 
possible  by  publication  in  the  newspapers,  or  by  synoptic  charts,  &c.,  with 
opinions  on  the  conditions  of  the  weather.  The  extent  of  these  communica- 
tions must  be  regulated  by  the  means  at  the  disposal  of  each  system,  and 
therefore  nothing  determinate  can  be  settled  on  the  question. 

In  case  of  disturbances  in  the  atmosphere  which  are  expected  or  have  already 
commenced,  telegrams  should  go  to  the  signal  stations,  narbour-masters.  See, 
and  rapid  distribution  must  be  afforded  to  tnem. 

2.  With  reference  to  these  latter  telefframft— in  cases  of  atmospheric  distur- 
bances— the  following  distinction  may  be  drawn,  according  to  the  opinion  of 
the  Sub-Committee. 

a.  If  they  are  intended  for  ships  lying  in  larjg^er  harbours,  in  order  to  afford 
their  captains  the  opportunity  of  forming  an  opinion  of  a  disturbance 
which  is  expected,  ana  perhaps  has  already  commenced  to  be  developed, 
it  is  possible  by  a  suitable  apparatus,  perhaps  by  the  aeroclinoscope  in  a 
somewhat  altered  form,  to  oring  to  the  knowledge  of  the  public  the 
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App.,  IX.  3.  conditionB  of  pressure^  motion  of  the  wind>  &c.    Moreover,  the  receipt 

Weather  ^'  ^®  information  most  also  be  annoimced  at  the  signal  stations^  and  at 

Telegraphy.  ^^  ^P^^  spaces  of  the  harbour,  in  forms  prepared  for  it,  and  must  be 

p.  87.         '  posted  up. 

While  the  public  thus  interested  obtsins  an  idea  of  the  progress  of  the 
disturbance  not  only  at  the  locality  itself,  captains,  from  the  movements 
of  their  own  instruments  on  board,  and  irom  comparison  with  Uie 
telegrams,  can  form  for  themselves  an  opinion  on  the  state  of  affairs. 
b.  If  such  telegrams  are  intended  for  harbours  for  small  shipping,  fislung, 
&c.,  in  which  case  meteorological  instruments  cannot  be  supposed  to  be 
in  the  hands  of  the  receivers,  any  more  than  a  complete  comprehension 
of  the  rules  according  to  which  the  disturbances  take  their  course,  the 
apparatus  mentioned  above  can  be  of  little  use. 
Explanatory  notices  from  the  central  office,  posted  up,  are  therefore  above 
all  things  necessary,  while  that  office  has  also  to  take  care  that  at  any  veiy 
little  port  of  this  kmd,  a  barometer  and  a  thermometer  are  erected  at  easily 
accessible  places. 

3.  In  consideration  of  the  circumstance  that  we  cannot  pre-suppose  in  the 
receivers  of  the  communications  the  degree  of  meteorological  knowledge  which 
is  reqipsite  for  drawing  correct  conclusions  from  the  conditions  of  wind  and 
weather,  and  from  the  movement  of  the  meteorological  instruments,  and,  more- 
over, that  these  receivers  necessarily  cannot  come  into  possession  of  the  requisite 
information  until  many  hours  later  than  the  central  office, — aad  inasmuch  as 
the  rapid  progress  of  the  development  of  a  disturbance  hardly  leaves  them  any 
time  tor  independent  prognosis, — and  in  fmrther  consideration  that  our  know- 
ledge, being  gained  in  an  empirical  way,  puts  us  in  a  position  of  being  able 
to  foresee  for  certain  districts  the  course  of  the  atmospheric  disturbance,  the 
Sub-Committee  is  of  opinion  that  the  Director  of  the  Central  Office  should 
give  his  opinion  on  this  probable  course  of  atmospheric  disturbances  which  are 
expected,  or  have  already  commenced,  not  in  the  form  of  a  prophecy,  but  in 
the  jfbrm  of  probabiUHes.  This  opinion  must  be  brought  to  the  knowledge 
of  the  public  by  the  Director  in  question,  according  to  his  own  circumstances^ 
by  the  printing  and  posting  up  of  notices. 

It  is  only  when  from  the  conditions  of  pressure,  serious  storms  of  7-8» 
according  to  Beaufort's  scale  and  upwards,  are  to  be  expected,  according  to  the 
oninion  of  the  Sub-Committee,  that  the  views  of  the  directors  of  the  central 
offices  on  the  direction,  course,  and  force  of  the  storm  e^oidd  be  announced 
by  signal  apparatus  on  prominent  points  of  the  coast  and  in  harbours  and 
roadsteads. 

The  Sub-Committee  is  further  of  opinion  that  complicated  apparatus  cannot 
be  recommended  for  this  object,  and  proposes,  therefore,  the  use  of  the  drum 
and  cone  by  day,  and  the  corresponding  signal  lanterns  by  night,  and  recog- 
nizes that  an  expansion  of  this  svstem  of  signals,  as  by  the  addition  of  a 
truncated  cone,  will  be  desirable ;  but  under  any  circumstances  the  warning 
signals  must  be  International. 

4.  In  order  to  insure  for  these  Storm  Warnings,  which  are  a  benefit  for 
shipping,  as  great  eflPectiveness  as  pNossible,  and  to  avoid  misunderstanding,  the 
Suu-Committee  considers  that  the  issue  of  explanations  for  the  comprehension 
of  the  signals  is  very  desirable.  These  explanations  should  contain,  in  a  series 
of  propositions,  exp&nations  of  the  signals  and  tiieir  meanings  for  various  cases 
serving  as  illustrative  examples,  which  propositions  can  be  applied  to  the  several 
signals  in  some  manner  which  has  yet  to  be  determined. 

The  Sub-Committee  is  of  opinion  that  while  some  such  course  of  action 
would  afford  protection  against  misapprehension  and  discredit  of  the  warnings 
issued,  the  public  will  gradually  be  educated  by  it  to  a  clear  comprehension  of 
the  reality  and  meaning  of  weather  prognosis. 

6.*  Such  an  explanation  cannot,  according  to  the  nature  of  the  case,  be  the 
same  for  all  coasts  and  waters,  and  must,  therefore,  be  prepared  in  considera- 
tion of  that,  but  should  certainly  be  international  and  added  to  every  Code  of 
Signals. 

/.*  Finally  the  Sub-Committee  requests  the  Congress  to  express  its  opinion 

*  So  in  origioal ;  If  o.  S  is  omitted. 
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that  on  tlie  part  of  the  Kspectiye  Governments,  action  should  he  taken  to    App.,  IX.  3. 
perfect  as  fEur  as  possible  the  storm-signal  system,  espedally  the  apparatus  Weather 
and  the  explanations  for  the  comprehension  of  the  signals,  and  that  spedal  in-  Telegraphy, 
vestigations  and  inquiries  which  are  calculated  to  promote  the  signal  system  P*  87. 
should  be  most  warmly  supported.* 

Reporter,  M.  Neumaysb. 

Aooording  to  a  resolution  of  the  Congress  at  the  eleventh  meeting  on  the  M.  Hoffineyer's 
16th  September  1873,  the  following  propoml  of  M.  Hoffmey^  is  to  be  introduced  proposal  for 
into  the  forcing  rei)ort  of  the  Sub-Committee.  aftanoon 

As  it  is,  in  mjr  opinion,  of  the  greatest  importance  to  be  able  to  give  the  telegrams, 
daily  meteorological  commimications  as  early  in  the  morning  as  possible,  I  P*  88. 
permit  myself  to  draw  the  attention  of  the  Congress  to  the  question  whether 
it  would  not  be  desirable  that  these  communications  should  be  principally  based 
on  the  observations  of  the  previous  evening.  If  a  well-constituted  cenlanl 
institute  could  receive  telegraphic  despatches  every  evening  from  a  sufficiently 
large  number  of  European  stations,  in  order  to  be  able  to  oeduce  from  them  a 
resume  of  the  general  meteorological  conditions,  these  resumes  could  be  com- 
municated to  the  respective  naHonal  s;^stems  during  the  night,  or  else  very 
early  in  the  morning,  m  order  to  be  utilised  in  communication  with  the  des- 
patches of  the  individual  stations  received  in  the  morning. 

The  special  national  systems  would,  therefore,  not  oiUy  obtain  a  better  and 
more  complete  ^rasp  of  the  circumstances,  and  of  the  changes  of  the  great 
barometric  maxim^  and  minima,  but  by  such  a  centralisation  of  evening  ob- 
servations, it  would  be  possible  to  content  ourselves  in  each  individual  system 
with  morning  telegrams  from  a  more  limited  area  than  at  present,  when  iJmost 
every  meteorological  institute  is  compelled  gradually  to  extend  its  meteorological 
network  on  all  sides,  far  over  the  frontiers  of  its  own  country,  in  order  to  obtain 
the  requisite  knowledge  of  the  weather  conditions.  The  telegrams  from  foreign 
and  distant  stations  arrive  so  irregularly  and  so  late,  that  the  daih^  weather 
summaries,  as  well  as  the  storm  warnings,  cannot  be  published  ben>re  noon, 
or  even  later,  while  they  could  be  ready  at  least  two  hours  earlier  if  they  depended 
only  on  the  telegrams  of  a  smaller  area. 

*  Adopted  at  the  Eleventh  Meeting  (p.  88). 
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SUPPLEMENT. 


SuppL  I. 
Prof.  Wolf. 


Intematioiial 
stations. 


Instnunents. 


Hours  of 
observation. 


Means. 


ExTKAGT  from  a  Ciboulab  addressed  by  Fbofessob  Rudolf  Wolf  to 
the  Obsebvebs  of  the  Metbobological  Statioks  in  Switzxb- 
LAia>,  12th  July  1873. 

I  HAVE  used  the  opportunity  of  the  meeting  of  the  Geodetical  Conunission, 
on  the  11th  May  1873,  which  brought  me  into  contact  with  Professors  Flanta- 
mour  and  Hirscn,  to  prepare  a  few  important  notes  for  a  programme  for  the 
Swiss  delegate  at  the  Congress  at  Vienna. 

We  agroed  upon  the  following  points : — 

1.  That  he  should  urge  that  Switserland^  in  consequence  of  its  character, 
should  have  more  international  stations  than  would  be  allowed  to  it  according 
to  its  superficial  extent;  as  a  minimum,  fiye  stations,  in  which,  in  the  first 
rank,  St.  Bernard  and  Geneya ;  next  Chaumont :  then,  for  northern  Switser- 
land,  Zurich  or  Basle,  and,  finally,  for  southern  Switzerland,  Castasegna  or 
Lugano.  These  stations,  if  adopted  into  an  international  r^seau,  will  form  the 
normal  stations  of  the  country,  to  which,  as  required,  a  laiver  or  smaller  number 
of  secondary  stations  will  be  added.  The  former  shoula  be  inspected  yearly ; 
the  latter  at  least  eyery  two  years,  by  the  Central  Office  of  the  country. 

2.  liiat  he  should  maintain  the  view  that,  in  general,  even  for  the  normal 
stations,  the  outfit  which  has  hitherto  been  usual  for  the  Swiss  stations — 
Barometer,  Thermometer,  Psychrometer  (if  possible,  with  the  addition  of  a 
Hair  Hygrometer  for  times  when  the  last-named-  instrument  is  out  of  action), 
and  a  Uain  Gauge — should  be  sufficient,  and  that  the  only  addition  should  be 
that  of  a  Robinson's  Anemometer  to  the  wind  yane  for  the  determination  of 
the  force  of  the  wind.  On  the  other  hand,  he  should  eneigeticaJly  maintain 
tliat  on  the  Barometer  scale  otdy  millimetres,  and  on  the  Inermometer  scale 
only  Centigrade  (at  all  eyents  no  Reaumur)  degrees  should  be  admitted. 

3.  He  should  stand  out  for  the  proposition  that,  for  the  normal  stations,  the 
hours  of  obseryation  which  are  usual  in  the  country  (thus,  for  Switzerland,  7h, 
Ih,  9h)  may  be  maintained ;  but  that,  on  the  other  hand,  whether  by  two-hourly 
obseryations  or  by  self-recording  apparatus,  the  elements  of  reduction  must  be 
determined  for  each  country,  in  order  to  be  able  to  deduce  the  true  Daily  Mean 
from  the  mean  of  the  obseryations.  Switzerland  has  now  in  Geneya,  on  the 
St.  Barnard,  and  on  the  Simplon,  two-hourly  obseryations;  in  Berne  and 
Ziirich  complete  self-recording  apparatus,  from  which  the  former  are  already 
taken,  but  the  latter  at  the  present  date  are  still  in  want  of  the  necessaiT 
working  power.  If  the  International  Congress,  as  possibly  may  be  proposed, 
should  determine  to  supply  at  common  cost,  at  a  few  such  mountain  points, 
self-recording  apparatus,  the  Swiss  representatiye  has  to  take  measures  that, 
if  possible,  Switzerland  should  also  oDtain  such  an  apparatus,  whether  it  be 
for  an  isolated  point,  as  the  Rigi  Kulm  or  the  Faulhom,  or  a  high  pass 
like  St.  Bernard,  or  eyen  St.  Theodule.  It  is  specially  desirable,  for  the 
measurement  of  Rain,  that  it,  at  least  at  the  central  stations,  should  be  taken 
not  only  at  one  hour  of  obseryation  (1  o'clock),  but  at  eyenr  hour,  and  that 
the  greatest  care  should  be  deyoted  to  the  determination  or  the  duration  of 
the&U. 

4.  He  should  propose  that,  for  the  calculation  of  the  Daily  Means,  the  begin- 
ning of  the  day  should  be  set  at  midnight,  but,  for  the  calculation  of  the  daily 
fsdl  of  Rain,  should  be  set  at  the  noon  obserying  hour.  For  the  calculation  of 
Fiye-day  Means  73  means  should  be  maintained,  in  opposition  to  72,  which  are 
also  proposed.  For  the  calculation  of  Seasonal  and  Annual  Means  from  the 
Monthly  Means,  re^rd  must  be  had  to  the  length  of  the  month.  For  the 
conunenoement  of  Fiye^ay  Means,[  the  beginning  of  the  ciyil  year  is  to  be 
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recommended ;  for  the  oommenoement  of  the  Seasonal  and  Yearly  Means,  Suppl.  L 
December ;  but  if  a  general  uniformity  of  commencement  should  be  aemandedj  Prof.  WoLC 
it  might  be  voted  that  it  should  be  postponed  to  the  beginning  of  March. 

5.  ne  should  co-operate  in  preparing  a  general  scheme  for  publication  for 
an  normal  stations.  For  secondary  stations  eyery  country  retains  its  own 
freedom  of  publication,  but  the  wish  should  be  expressed  that  in  general  a 
form  ^diich  appifbaches  as  nearly  as  possible  that  of  tne  normal  stations  should 
be  chosen. 

6.  Finally,  he  should  yote  for  the  establishment  of  an  International  Central  International 
Institute  (for  instance,  in  Utrecht),  on  the  idea  that  each  country,  in  proportion  Institute. 

to  its  population,  should  bear  a  share  of  the  cost  of  the  expenses  arising  from  it. 
It  b  probable  that  a  sub-committee  must  be  appointed  for  the  discussion  of  the 
special  arrangements  of  this  Central  Institute. 


Lettxb  from  Fbofbssob  E.  PLi^NTAMOUB  to  DmECTOB  C.  Jeunek,     Sappl.  n. 

in  Vienna.  Prof. 

Geneva,  August  8, 1873.      Plantamoor. 

I  TAKE  the  liberty  to  make  a  proposal  to  you  and  the  managmj^  committee  Intepational 
named  in  Le^zig,  on  the  order  of  business,  and  on  the  sequence  m  which  the  Institate. 
various  questions  should  be  taken  into  consideration  by  the  Congress  which  is  PP*  ^»  27,  50, 
in  prospect.    The  chief  object  of  the  Congress  is,  without  doubt,  the  founda- 
tion of  an  International  Central  Institute,  in  whioh  the  data  which  have 
reference   to  Con^arative  Meteorology,  and  which   are  forwarded  from  the 
stations  in  the  various  countries,  should  be  collected,  sifted  (where  necessary, 
converted  to  the  same  scale),  and  published.   ^  On  this  account,  it  appears  to  me 
that  the  questions  which  refer  to  the  foundation  of  such  an  Institute,  and  the 
responsibuities  which  will  &11  upon  it,  should  be  submitted  to  the  Congress 
first  and  before  all  other  subjects. 

It  can  scarcely  be  doubted  that  the  establishment  of  a  Central  Institute 
will  be  unanimously  voted  b^  the  Congress,  and  there  wHl  be  no  difficulty 
in  coming  to  an  agreement  with  regard  to  its  title.  If,  moreover,  the  task 
which  is  laid  on  the  Institute  by  the  Uongress  should  be  confined  to  Compara- 
tive Meteorology,  omitting  all  questions  which  have  a  special  local  interest,  the 
data  which  are  to  be  sent  in  by  any  one  station  may  be  collected  into  a  very 
small  series  of  numerical  values.  It  is  clear  that  the  Central  Institute  cannot 
undertake  the  detailed  publication  of  all  the  records  and  observations  which 
form  the  bases  of  these  data,  partly  on  account  of  their  unmanageable  extent, 
and  partly  because  the  objects  would  be  missed,  inasmuch  as  a  general  view  of 
this  ocean  of  figures  would  be  perfectly  impossible. 

The  demands  which  should  be  made  to  each  station  for  the  requirements  of 
Comparative  Meteorology  would  be  as  follows : — 

1.  The  deviation  of  tiie  24  hourly  means  from  the  normal  values  (deduced 
fWMU  many  years'  means)  for  Pressure,  Temperature,  Vapour  Tension, 
Humidity,  Wind  Direction  and  Force,  Amount  of  Cloud,  Precipitation 
(quantity  and  duration).  These  data  might  be  furnished  in  the  scale  or  unit  of 
measure  which  is  used  in  each  country,  and  should  be  converted  at  the  Central 
Institute  into  the  units  of  measure  which  are  adopted  by  the  Congress  for 
publication.  In  this  way  one  of  the  most  difficult  questions,  which  occupied 
much  time  at  the  Leipzig  Conference  without  being  settled,  and  on  which  the 
Vienna  Congress  will  perhaps  fail  to  arrive  at  a  conclusion,  may,  so  to  speak, 
be  set  aside ;  at  least  it  would  receive  quite  another  meaning,  and  agreement 
might  easier  be  expected.  If  the  question  which  is  proposed  for  the  Congress 
to  be  discussed  at  first  has  reference  to  the  scales  or  umts  of  measure  which  are 
to  be  adopted,  and  this  question  should  be  so  interpreted  that  every  country 
should  have  to  adopt  for  the  entry  of  meteoroloncal  observations  the  units 
fixed  by  the  majority  of  the  Congress  (a  step  which  naturally  requires  a  change 
of  all  the  scales  of  the  instruments  wherever  a  different  unit  has  been  used, 
and  brings  with  it,  for  data  of  local  interest,  a  breach  of  the  habits  of  many 
years),  I  fear  that  an  agreement  on  this  question  will  scarcely  be  obtainea. 
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Sappl.  II.       If,  however,  it  remainB  open  to  every  country  to  hold  to  the  units  to  which  it  is 
Prof.  accustomed,  it  will  he  much  easier  to  come  to  an  agreement  on  the  unit  for 

FlantamoQr.  publication  which  is  adopted  hy  the  Central  Institution.  It  is  evident  that 
International  ^^^  bbjoob  unit  should  be  adopted  for  all  stations,  and  also  that  the  labour  which 
Institute.  ^  imposed  on  the  Central  Institution  will  be  lessened  if  that  unit  is  adopted  in 

which  the  materials  sent  in  from  the  majority  of  stations  are  expressed.  This 
labour  would,  however,  not  be  too  great  if  we  had  regard  to  the  comparatively 
small  number  of  values  which  would  have  to  be  recalculated,  and  to  the 
means  which  would  have  to  be  placed  at  the  disposal  of  the  Central  Institute. 
The  publications  of  the  Utrecht  Institute,  which  are  so  valuable,  and  which 
have  Dcen  continued  for  so  many  years^  and  which  in  many  respects  might  serve 
as  a  pattern,  are  a  proof  of  this.  But  as  in  any  case  it  would  be  necessary  to 
effect  a  copy  for  the  monthly  tables,  which  must  be  prepared  for  printing,  a 
conversion  into  another  unit,  when  properly  copious  tables  are  used,  would 
scarcely  take  a  longer  time.  Further,  I  think  it  should  be  left  open  to  the 
meteorologists  of  eveiy  country,  or  to  the  Central  Stations  or  Institutes  which 
already  exist,  to  retiun  the  svstem  of  meteorological  observations  which  they  « 
have  adopted,  whether  it  be  baaed  on  self-registering  apparatus,  or  on  direct 
hourly,  two-hourly,  or  three-hourlv  readings  of  the  instruments,  pro\dded  that 
the  system  is  sufficient  to  show  with  requisite  accuracy  in  how  far  each  dav 
differs  from  the  normal  circumstances  at  the  same  epoch  of  the  year,  with 
respect  to  Pressure,  Temperature,  Vapour  Tension,  and  Humidity.  The  wish 
to  introduce  absolute  unifoimity  into  the  observing  system  at  aU  stations,  in 
all  countries,  would  be  extremely  difficult,  if  not  impossible,  to  be  carried  out, 
and  the  following  objection  could  net  be  overcome,  that  at  certain  stations  the 
normal  values  are  oJculated  from  a  long  series  of  years,  while  in  others  meteoro- 
logical observations  have  only  been  a  few  years  in  existence.  The  greater  the 
independence  which  is  allowed  to  the  local  committees,  the  easier  will  an 
understanding  be  arrived  at.  At  all  events^  one  should  not  look  for  absolute 
completeness  in  the  first  publications  of  the  International  Institute  as  far  as 
concerns  the  uniformity  of  the  data  of  the  various  stations.  Nevertheless,  they 
would  be  in  a  position  to  give  very  important  information  on  the  subject  of 
Comparative  Meteorology ;  and,  besides,  we  may  safely  expect  that  gradual 
progress  will  be  made  towards  completeness. 

2.  In  case  of  unosuallv  great  disturbances,  of  which  only  few  oocur  in  the 
▼ear,  each  station  should  have  to  furnish,  for  the  few  days  in  question,  the 
nourly  deviations  from  the  normal  values,  in  order  that  the  Central  Institute 
should  be  in  a  position  to  follow  the  course  of  the  disturbance  by  a  comparison 
of  the  deviations  which  take  place  at  the  same  absolute  moment. 

3.  Lastly,  each  station  should  send  in  the  mean  values,  which  are  to  be 
used  for  the  calculation  of  the  deviations,  in  any  unit  of  s^e  which  may  be 
preferred,  and  it  should  be  converted  into  the  adopted  unit  by  the  Central 
Institute  and  published.  Of  course  this  publication  cannot  be  made  at  the 
same  time  for  all  stations,  but  must  take  place  fpradually,  and  for  this  a  com- 
paratively veiy  small  number  of  data  are  sufficient,  no  matter  how  large  the 
number  of  observations  on  which  they  are  based  maybe,  whether  one  is  content 
with  publishing  the  formulse  of  daily  and  yearly  values,  or  gives  the  mean 
values  for  a  sufficiently  large  number  of  epochs,  separated  by  equal  intervals. 

I  believe  that  the  order  which  I  propose  for  the  sequence  of  the  questions 
laid  before  Congress  would  materially  contribute  to  shorten  the  debates,  and 
would  ensure  for  many  of  them  a  satisfactory  result,  which  might  otherwise 
meet  with  serious  obstacles. 


IIL 

Letter  from  M.  Antonio  Aguilab  y  Vela,  Director  of  the  Astrono- 
mical and  Meteorological  Observatory  of  Madrid,  to  the  President 
of  the  Meteorological  Congress  of  Vienna. 

Madrid,  1st  September  1873. 
While  staying   at  Vienna,   as  a  Juror  for  the  Exhibition,  I  had  the 
honour  of  explaining  in  detail  to  M.  Jelinek  my  opinion  on  the  different 
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pointfl  which  should  he^liscussed  by  the  learned  body  of  meteorolo^ts  aasem-      Suppl.  IIL 
Died  in  the  capital  of  Austria.    I  have  requested  M.  Jelinek,  who  knows  my  |^  Aimilar. 
opinions,  to  represent  me  at  the  Congress,  as  I  found  it  impossible  for  me  to     '    ^ 
attend  it,  for  reasons  which  you  will  perfectly  understand,  which  do  not  allow 
me  to  be  absent  from  the  Observatory  so  lon^,  having  been  obliged  to  remain 
at  Vienna  six  weeks  on  account  of  the  Exhibition. 

I  shall  confine  myself  therefore  in  this  letter  to  condensing  my  opinions 
into  a  very  few  words,  which  can  be  developed  by  the  Director  of  the  Meteoro- 
logical Observatory  of  Vienna. 

Question  1.*  In  my  opinion  this  question  is  completely  answered,  sinoe  the 
International^  Geodetical  Congress  nas  decided  upon  tne  adoption  of  the 
decimal  Metric  system  for  all  nations. 

2.  The  Observatories  should  dl  have  a  mercurial  Barometer. 

3.  This  question  is  very  complicated  and  very  difficult  to  settle  definitively. 
The  experiments  which  doubtless  will  have  been  made  since  the  meeting  at 
Leipzig  in  1872  will  throw  much  light  on  the  best  method  of  placing  the 
thermometers.  At  the  Madrid  Observatory  they  are  in  an  open  space,  far 
from  buildings,  under  a  revolving  pent-house  roof,  and  protected  on  idl  sides 
from  the  sun's  rays  by  means  of  louvre-screens. 

4.  The  maxima  and  minima  thermometers  by  Casella  of  London  give  us 
excellent  results,  care  being  taken,  however,  to  compare  them  from  time  to 
time  with  the  standard  thermometer. 

5.  For  the  daily  observations  of  Radiation  we  use  the  black-bulb  maximum 
thermometer  in  vacuo,  and  minimum  thermiometers  placed  on  the  ground  and 
in  a  parabolic  reflector. 

6.  At  the  Madrid  Observatory  we  have  five  thermometers,  placed  at  depths 
of  2  ft.,  3-9  ft.,  6-9  ft.,  9-8  ft.,  and  12-2  ft.  I  am  not  acquainted  with  the 
management  of  Becquerel's  thermometer. 

7.  The  psychrometer  in  preference  to  the  hair-hygrometer.  In  Spain  we  have 
lesa  ^an  anywhere  else  to  fear  from  the  irregularities  of  the  psychrometer, 
when  the  temperature  sinks  below  zero,  because  that  rarely  occurs. 

8.  In  Observatories  which  have  apparatus  to  record  observations  in  a 
continuous  manner  the  matter  is  very  simple,  but  for  stations  of  the  second 
order  the  eight  principal  points  are  sufficient. 

9.  Our  stations  of  the  second  order  use  only  the  scale  0-4.  0  indicates 
Calm,  and  4  a  violent  wind. 

10.  We  have  begun  to  introduce  Robinson's  anemometer  with  the  metric 
scale  at  our  stations  of  the  second  order,  for  determining  the  velocity  of  the 
wind. 

11.  At  the  Madrid  Observatory  this  observation  is  made  every  three  hours 
at  the  same  time  as  the  others.  At  stations  of  the  second  order  it  is  made  at 
9  o'clock  in  the  morning. 

12.  Without  doubt  days  of  Rain  and  Snow  should  be  distinguished,  and  the 
quantify  of  water  which  falls  under  these  two  forms. 

13.  It  would  be  desirable  to  do  so,  but  veiy  difficult  to  obtain  it  at  stations 
of  the  second  order. 

14.  Days  of  thunderstorm  must  be  distinffuished  from  the  number  of 
storms,  and  account  must  be  taken  of  sheet-lightning,  but  these  observations 
also  are  very  difficult  at  stations  of  the  second  order. 

15.  Evaporation  should  be  observed  in  a  vessel  exposed  to  the  free  air  and 
to  the  sun,  placed  in  identical  conditions  at  all  Observatories,  according  to  the 
dedsions  of  the  Confress. 

16.  The  amount  of  cloud  should  be  estimated  by.the  scale  0—10.  0  indicates 
dear  sky  and  10  overcast. 

17.  It  is  very  difficult  to  introduce  everywhere  electrical  observations,  as 
they  require  altogether  soecial  conditions  in  the  Observatories.  It  would  be 
very  useful  if  they  could  oe  instituted  at  central  Observatories. 

18.  It  is  very  difficult  to  satisfy  this  want  without  haidng  self-recording 
instruments,  owing  to  the  very  inconvenient  hours  which  would  result,  especially 
for  western  countries. 

*  The  nnmbera  of  the  questions  ret&e  here  to  the  prognramme  settled  by  the  Meteorological 
Confereiioe  of  Leipdff. 
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SoppL  in.         19.  Very  desirable,  and  inspection  is  necessary  in  order  that  tbe  observations 
M.  A^ilsr.       ^'^y  ^  suDJected  to  the  check  which  is  indispensable.    My  opinion  is  that  the 
observations  should  be  few  in  number,  but  tnat  all  measures  possible  should 
be  adopted  to  ensure  their  accuracy. 

20.  It  is  immaterial  whether  the  meteorological  year  begins  with  December 
or  January.  We  shall  follow  the  decision  of  the  Congress.  Means  should  be 
taken  for  Days,  Decades,  Months,  and  Years,  without  introducing  Five-day 
periods,  which  I  do  not  think  important,  regard  being  had  to  the  labour 
they  entail. 

21.  The  normal  values  should  be  deduced  from  the  greatest  possible  number 
of  observations. 

22.  The  desirability  is  evident.  The  rules  which  will  be  established  by  the 
Congress  for  settling  the  question  should  be  followed  with  the  greatest 
exactitude. 

23.  By  the  measures  which  the  Meteorological  Congress  will  adopt,  and  the 
sanction  which  the  respective  Governments  represented  will  give,  by  giving 
iJl  means  necessary  for  carrying  it  out. 

24.  The  reply  to  this  question  can  only  be  in  the  afiELrmative.  Otherwise  the 
establishment  which  should  centralize  the  works  of  the  different  countries 
cannot  attain  its  object. 

25.  The  utility  is  incontestable ;  the  difficulty  consists  in  the  realization  of 
this  project.  In  calm  weather  the  despatches  arrive  with  great  regularity,  but 
when  a  storm  is  announced,  they  arrive  veir  iiregularly,  preciseljr  when  they 
are  most  important.  The  support  of  all  tne  telegraphic  administrations  is 
necessary,  and  therefore  I  think  that  at  present  we  must  not  complicate  matters 
by  requiring  too  much  work,  but,  on  the  contrary,  limit  ourselves  to  that  which 
is  absolutely  necessaiy.  A  few  points  of  observation,  suitably  chosen  in  each 
country,  and  embracing  the  greatest  possible  surface  of  the  globe  will,  doubtless, 
give  excellent  results, 

26.  The  approval  by  the  different  Governments  of  the  decisions  of  the 
Congress,  the  institution  of  a  Central  Office  to  watch  over  the  carrying  out  of 
these  decisions,  the  assembling  of  the  Congress  at  least  every  three  years  in  a 
central  country  to  discuss,  and,  if  necessary,  to  modify  the  previous  decisions 
according  to  the  results  of  experience,  and  the  new  arrangements  to  be  proposed 
in  order  to  improve  the  system  established,  will  be,  in  my  opinion,  the  points 
to  be  settled  at  the  Congress  at  Vienna. 

One  of  the  greatest  difficulties  in  suitably  establishing  the  meteorological 
service  is  without  doubt  the  securing  observers  for  stations  of  the  second 
order,  badly  or  not  at  all  remunerated.  Every  possible  effort  must  there- 
fore be  made  to  give  a  little  more  stability  to  this  staff,  and  no  means  are 
more  certain  of  succeeding,  than  by  giving  them  salaries  proportional  to  the 
responsibility  which  is  rec^uired  of  them.  As  this  staff  may  be  attached  to 
other  services,  such  as  Pubhc  Instruction,  Telegraph  Stations,  «c.,  according  to 
the  country,  a  small  remuneration  might  suffice. 

It  only  remains  for  me  to  assure  you.  Sir,  that  I  shall  do  all  in  mj  power  to 
induce  tne  Spanish  Government  to  accept  in  all  particulars  the  decisions  of  an 
international  character  which  will  be  taken  by  the  Congress,  and  as  to  the 
other  decisions,  the  carrying  out  of  which  may  be  decided  by  myself,  you  may 
rely  on  my  following  them  with  the  greatest  exactitude,  according  to  the  means 
at  my  disposal. 

Accept,  sir,  &c., 

Antonio  Aguilar. 


IV. 

Meteorological  Society. 

30,  George  Street,  Westminster,  S.W. 
Sir,  June  16th.  1873. 

In  pursuance  of  a  resolution  of  the  meeting  of  this  society  held  on  21st 
of  May,  I  have  to  forward  you  a  copy  of  the  mscussion  upon  some  of  the 
questions  submitted  to  the  Leipzig  Conference,  and  to  request  that  you  will. 
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upon  the  farm  bdow,  linvour  the  Council  with  your  opmions  thereapon.    Your     gnppl.  IV. 
reply  will  be  materially  facilitated  by  previoai  perusal  of  the  diacusiion.  f^^  Meteoro- 

riease  answer  this  on  or  before  June  30th.  logical  Society. 

I  am,  8ir>  your  obedient  servant, 

WiLUAU  Marriott, 

Assistant  Secretary. 

Quettions, 

No.  2.  What  is  the  best  form  of  barometer  for  stations  of  the  second 

order?    Is  the  use  of  an  aneroid  for  such  stations  admissible  as 

an  independent  instrument  or  otherwise? 
No.  4.  What  is  the  best  construction    of  maximum   and  of  minimiim 

thermometers  ? 
No.  5.  What  instruments  should  be  employed  for  determining  the  intensity 

of  solar  radiation,  and  in  what  way  can  the  comparability  of  the 

results  obtained  be  ensured? 
No.  18.  Can  uniform  times  of  observation  be  introduced,  and  if  so  at  what 

hours,  say  9  a.m.  and  9  p.m.?    Do  you  consider  that  local  ot 

Greenwich  mean  time  (railway  time)  should  be  adopted  ? 
No.  20,  What  divisions  of  the  year  are  the  best  for  the  calculation  of  mean 

results  ?    Do  you  think  that  one  day  should  be  subtracted  from 

January  and  from  March,  and  added  to  February,  so  as  to  make 

up  that  month  to  30  days? 

Report  on  the  Replies  received  in  answer  to  the  Questions  issued  with  the  Circular 

of  June  16M. 

No  less  than  52  of  the  Fellows  have  favoured  the  society  with  their  opinions 
on  the  various  noints  under  discussion,  and  in  addition  communications  have 
been  received  nom  Professor  Buys  Ballot  and  from  Mr.  Plummer  of  the 
Durham  Observatory.  In  several  cases  the  questions  have  not  been  answered 
directly,  more  than  one  answer  having  been  given ;  in  all  such  instances  the 
autiior  has  been  taken  as  adhering  simply  to  the  solution  for  which  he  expresses 
hispreference. 

We  shall  now  proceed  to  an  analysis  of  the  replies,  but  it  must  be  remem- 
bered that  in  many  instances  the  writers  have  only  answered  the  questions 
relating  to  the  subjects  with  which  they  were  specially  familiar,  so  that  a  simple 
oomnarison  of  the  number  of  votes  would  be  fallacious. 

The  relies  regarding  the  best  form  of  Barometer  were  46,  with  a  very  decided  Barometers, 
opinion  in  favour  of  the  Kew  barometer,  33  sentlemen  recommending  it,  while 
the  remaining  13  mostly  supported  the  use  of  Fortius'  Standard. 

On  the  subject  of  the  utihty  of  Aneroids  opinions  were  more  divided ;  out  of  Aneroids. 
47  votes  22  were  decidedly  unfavourable  to  their  use,  19  suggested  their  em- 
ployment as   auxiliary  instruments,  while  only  six  were  for  their  general 
admissibility. 

The  choice  of  Maximum  Thermometers  was  limited  to  Negretti  and  Zambra's  Maximum 
and  Phillips'.     It  is  not  easv  to  give  a  precise  analvsis  of  the  views  enter-  Thermometers, 
tained.    32  Fellows  ^vrote  in  favour  of  Negretti's  and  f  7  in  favour  of  Phillips', 
but  several  replies  suggested  that  both  instruments  might  be  used ;  42  answers 
woe  received. 

As  to  Minimiun  Thermometers  the  sense  of  the  society  was  nearly  unani-  MiniTnmyi 
mo'usly  in  favour  of  Rutherford's  spirit  minimum,  40  out  of  42  replies  taking  Thermometers, 
thatlme;  a  few  gentlemen  also  recommended  the  use  of  CaseUa's  mercurial 
minimum,  if  sufficient  precautions  were  taken  in  its  management. 

For  Solar  Radiation  25  votes  out  of  28  were  for  the  bla^  bulb  in  vacuo,  dull  Radiation, 
black  extending  one  inch  along  the  stem.   No  suggestions  of  much  importance 
were  made  as  to  ensuring  the  comparability  of  results,  but  a  wish  for  the  adop- 
tion of  4  feet  above  the  ground  as  the  height  of  exposure,  was  expressed  by 
12gentlemen. 

On  the  important  subject  of  Hours  of  Observation,  the  unanimity  in  favour  Hoars  of 
of  9  ajn.  and  9  p.m.  was  very  great,  41  out  of  50  of  the  fellows  expressing  their  Obseryation. 


Digitized  by 


Google 


76 

Sappl.  IV.      approval  of  those  hours.    Some  few  proposed  the  addition  of  an  8  a.m.  obser- 
Meteorological  vation  to  work  up  with  the  Telegrapmc  Reports. 

Soctetj.  As  might  be  expected  the  question  of  local  versus  Greenwich  time  eUcited  a 

Hoius  of  difference  of  opinion ;  48  answers  came  in^  which  were  divided  into  30  for  local. 

Observation.      ^^  ^^^  Greenwich  time,  while  two  made  special  propositions. 

No  very  decided  wish  about  the  division  of  the  year  was  elicited,  38  gentle- 
men expressed  their  opinions,  but  most  of  them  voted  for  several  classes  of 
means. 

11  simply  wished  the  dvil  divisions  of  the  year  to  be  kept, 
22  asked  for  monthly  means, 

7       „        weekly  means, 

12  „        five-day  means  (mostly  Buys  Ballot's,) 
6        „        seasonal  means, 

and  a  few  mentioned  daily  means. 

The  sense  of  the  society  is  rather  decidedly  against  anv  alteration  in  the 
length  of  February;  out  of  42  answers  27  being  unfavourable  and  15 
favourable. 

The  remarks  of  Messrs.  Birt  and  Bloxam  on  uniformity  in  hours  of  obser- 
vation deserve  attention.  Mr.  Forbes  gives  a  good  table  of  corrections  for  the 
9  a.m.  and  9  p.m.  readings  for  the  north  c^  Scotland. 

Mr.  Rundell  and  also  Mr.  Flummer  make  suggestions  for  artificial  divisions 
of  the  year. 

Professor  Buvs  Ballot  has  honoured  the  society  bv  again  putting  forward 
in  his  reply  to  their  circular  some  of  the  views  which  he  has  already  advanced 
in  his  valuable  ''Suggestions  on  a  Uniform  System  of  Meteorological 
Obsen-ations." 

On  the  whole  the  Form  Committee  cannot  but  congratulate  the  council  on 
having  elicited  such  an  extensive  expression  of  opinion  on  the  various  points 
contained  in  the  circular. 

Appendix  to  Report, 

The  remarks  of  Mr.  Birt  are  as  follows :— "  It  appears  to  me  that  the  first 
element  of  usefulness  in  a  series  of  observations  is  tne  object  the  observer  has 
in  view.  There  are  two  distinct  objects  which  meteorologists  may  recognize. 
First,  climatic  relations  (having  reference  to  time  only)  which  must  be  deduced 
from  observations  made  at  stations  where  observers  reside,  and  for  such 
observations  the  hours  of  9  a.m.  and  9  p.m.  (to  the  minute)  are  the  most 
suitable,  and  these,  of  course,  to  be  of  any  value,  must  be  local  mean  time. 
Second,  the  progression  of  the  two  principid  meteorological  elements,  tempera- 
ture and  pressure,  having  reference  to  space  as  well  as  time.  If  the  observer 
be  interested  in  these  progressions  and  makes  choice  of  working  in  concert 
with  the  Meteorological  Office  his  hour  of  observation  is  8  a.m.  Greenwich  mean 
time  (also  to  the  minute).  A  system  of  three  daily  intervals  of  eight  hours  each 
would  greatly  facilitate  the  study  of  the  great  movements  of  the  atmosphere  ; 
the  hours  of  observation  being  8  a.m.,  4  p.m.,  and  12  p.m.'' 

Mr.  Bloxam  writes  as  follows : — '*  It  appears  to  me  that  if  the  observations 
of  many  persons  are  to  be  used  for  the  purpose  of  deducing  laws  in  the  science 
of  Meteorologv,  it  is  of  the  greatest  importance  that  "  uniform  times  of  obser- 
vation "  should  be  adhered  to.  The  svstem  of  simultaneous  observation  is 
incompatible  with  uniformity  in  the  ordinary  work  of  meteorological  observa- 
tion, and  in  my  view  the  use  of  local  time  is  indispensable.  I  believe  12 
o'clock,  noon,  to  be  the  best  hour  for  observing  and  recording  the  ordinary 
meteorological  phenomena.  I  believe  this  to  be  the  best  hour,  because  the 
Sim's  influence  upon  temperature  must,  as  a  rule,  be  more  uniform  as  regards 
diurnal  progression  at  different  stations  at  this  hour  than  at  any  other  between 
his  rising  and  settinp^,  and  tables  for  diurnal  range  wiU  apply  more  correctly 
to  all  stations  for  this  hour  than  for  others.  The  diurnal  progression  of  tem- 
perature is  different  on  an  elevated  situation  from  what  it  is  in  a  valley.  .  . 
Of  course  it  is  very  desirable  that  the  convenience  of  the  observers  should  be 
consulted^  and  if  another  hour  would  be  more  convenient  generally,  it  might 
be  better  to  select  another  hour  for  general  use,  but  12  o'clock  observations 
would  then  be  available  if  made  in  admtion  to  the  other  or  others." 
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^  •  SappL  V. 

On  the  Exposure  of  Thermometers  for  the  Calculation  of  Air-|  Prof,  wild. 
Temperature. — Bj  H.  Wild. 

Report  to  the  first  sub-committee  appointed  to  discuss  Questions  2-6  of  the 
prognumme. 

The  investigations  which  I  have  originated  at  the  Central  Physical  Observa- 
toTy  at  St.  Petersburgh,  in  order  to  determine  the  influence  of  the  exposure  of 
thennometers  on  their  indications,  were  carried  out  in  three  directions.  Firstiv, 
the  action  of  screens  to  prevent  the  disturbing  action  of  Radiation  towaras 
surrounding  bodies  was  examined^  then  the  effect  of  rapid  movement  as  well 
of  the  Thermometer  itself,  as  of  the  air  which  surrounds  it,  in  reducing  the 
effect  of  Radiation,  was  determined,  and  finally  the  influence  of  the  height  of 
the  thermometer  above  the  ground  on  its  indication  was  strictly  inquireaf  into. 
As  these  investigations  are  not  yet  (juite  complete,  I  can  onlv  here  commu- 
nicate a  few  preliminaiT  results  to  which  they  have  hitherto  led  me. 

I.  Influence  of  the  Screen.     It  may  at  the  present  moment  be  considered  as  Exposure  of 
universally  admitted  that  thermometers  which  are  put  up  without  a  screen,  on  Thermometew. 
a  window  or  anywhere  else  on  buildings,  or  are  even  expjosed  perfectlv  freely, 
do  not  give  the  true  temperature  of  the  air  at  the  place  in  ouestion,  out  give 

meihing  intermediate  oetween  that  temperature  and  that  oi  the  surroundii] 


something  intermediate  Between  that  temperature  i 
objects  which  radiate  towards  the  thermometer,  so  that  it  seems  superfluous 
at  this  place  to  waste  any  words  against  the  free  exposure  of  thermometers. 
In  the  March  number  of  Symons'  Monthly  Meteorological  Magazine  for  1869, 
among  the  Strathfield  Turgisa  experiments  on  comparative  exposures  of  ther- 
mometers, one  with  an  unprotected  bulb  was  mentioned,  the  thermometer  being 
suspended  quite  freely  13  feet  above  the  ground,  on  a  wire  stretched  between 
two  posts.  According  to  Glaisher*  a  thermometer  so  exposed,  even  in  strong 
sunsnine,  should  give  the  temperature  of  the  air  much  more  accurately  than 
any  other  one  suspended  nearer  to  the  ground,  or  in  the  shade  of  houses.  An 
assertion  expressed  so  positively  in  the  Philosophical  Transactions  seemed  to 
call  for  a  corresponding  experiment.  In  an  open  space,  far  from  any  buildings, 
I  suspended  a  thermometer  by  means  of  a  cord  on  a  telegraph  wire  stretched 
between  two  telegraph  posts,  66  feet  apart,  in  such  a  way  that  its  bulb  was 
13  English  feet  above  the  grass.  Ilie  instrument  was  read  at  the  same  time 
with  the  thermometers  erected  in  the  shade  and  protected  according  to  my 
method,  at  times  from  below  and  from  a  distance  with  a  telescope,  at  tunes  by 
bringing  a  ladder  which  was  mounted  quickly. 

My  own  readings  as  well  as  those  of  the  other  observers  of  the  Observatory, 
gave,  between  7  and  1  o'clock  in  sunshine  a  temperature  about  5^*0  F.  higher 
n>r  the  open  thermometer  than  that  in  the  shade;  at  9h  p.m.  if  the  sky 
was  clear,  a  temperature  to  the  same  extent  lower  than  it.  I  think  this  is 
sufiScient  to  do  away  with  thermometers  suspended  freely  at  a  height  of 
13  feet,  and  the  more  so  because  the  assertion  of  Mr.  Glaisher  is  chiefly  based 
on  the  comparison  with  a  thermometer  which  is  erected  in  his  thermometer 
screen  4  feet  above  the  ground,  and  thereby  in  his  opinion  is  completely  pro- 
tected against  Radiation.  This,  however,  as  we  shall  see  later,  and  as  has  been 
already  stated  on  other  authority,  is  distinctly  not  the  case. 

Passing  to  the  consideration  of  protection,  I  cannot  suppress  the  remark  that 
here,  as  often  in  Meteorology,  the  simplest  physical  laws  have  been  transgressed. 
It  was  thought  that  the  thermometers  were  sufficiently  protected  against 
Radiation  when  they  were  enclosed  in  wooden  boxes,  which  were  at  times  half 
open,  at  times  enclosed  on  all  sides,  except  the  bottom,  by  louvre  bourding,  and 
for  the  most  part  were  very  small.  If  the  physicist,  in  experiments  on 
radiant  heat^  wishes  to  stop  the  radiation  of  any  warm  l)ody  towards  the 
thermoscope  he  generally  uses  a  single  or  double  screen  of  thin  sheet  metal. 
It  is  in  my  opinion  not  merely  considerations  for  the  elegance  of  the  experiment 
which  determine  him  to  choose  this  material  instead  of  a  wooden  board,  which 
is  equally  athermanous.  At  the  place  where  the  ravs  of  heat  strike  the  screen 
ai^d  are  absorbed  by  it,  the  temperature  of  the  metal,  in  consequence  of  its  low 
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Sa^  v.  specific  heat,  will  be  raised  at  the  first  moment,  somewhat  more  than  that  of 
Pro£  Wild.  ^^  wood,  but  on  account  of  the  much  higher  conductiyity  of  the  former,  the 
.^^^  heat  will  be  conducted  equally  on  all  sides  in  the  sheet,  and  restored  again 

rSP^^^^  to  the  surrounding  air ;  while  in  the  wooden  board  it  remains  more  con- 
Thermometers,  eentrated,  and  so  gradually  a  great  rise  of  temperature  can  take  place  at  the 
point  in  question  which  subsequently  can  only  disappear  slowly.  In  a  few 
words  the  thin  sheet  of  metal  places  itself  much  more  rapidly  in  thermic 
equilibrium  with  the  surrounding  air  than  the  wooden  board,  and  is  therefore 
much  better  adapted  for  preventing  Radiation. 

By  such  considerations  I  was  induced,  as  long  ago  as  the  year  1860,  to 
introduce,  as  a  protection  for  thermometers  in  the  meteorological  stations  which 
had  been  newly  erected  in  the  Canton  Berne,  cylindrical  screens  of  thin  sheet 
sine,  open  below  and  enclosed  above  by  a  conical  roof.*  In  order  to  ensure 
the  free  access  of  the  air  to  the  thermometers  and  to  prevent  its  stagnation  in 
the  screen,  the  sides  were  not  continuous,  i.e,  they  were  formed  of  segments  of 
12— 13*5  in.  diameter,  which  were  separated  by  open  spaces,  and  so  arranged 
that  to  every  opening  in  the  inner  cylinder  a  portion  of  the  outer  cylinder 
corresponded  and  vice  versd.  The  walls  of  the  cylinder,  which  were  about 
16  ins.  in  height,  are  separated  from  the  roof,  which  overhangs  them  slightly, 
by  the  space  of  0*8  in.,  so  that  you  can  see  freely  under  the  eave  of  the  roof; 
and  similarly  the  conical  roof  consists  of  two  portions,  one  above  the  other, 
and  separated  bv  a  similar  distance.  One  [of  the  outer  sclents  is  fitted  up 
as  a  door,  for  obser^dng  the  enclosed  thermometers.  If  this  screen  could  be 
erected  on  the  north  wall  of  a  house,  it  was  suspended  on  hinges  before 
a  window  by  two  iron  rods  14  ins.  in  length,  which  are  fastened  to  its  sides, 
so  that  it  could  be  drawn,  for  the  purpose  of  reading  the  thermometers, 
towards  the  window,  while  otherwise  it  is  kept  standing  at  a  distance  straight 
out  from  the  house.  Where  this  was  not  possible,  as,  for  instance,  at  the 
Observatory  at  Berne,  the  metal  screen  was  erected,  for  protection  against  the 
sun's  rays  at  noon,  in  a  wooden  box  supported  by  two  poles,  quite  open  on  the 
north  side  and  below,  and  with  two  walls  above  and  on  the  south  side,  at  a 
distance  of  about  1  foot  from  the  screen.  Similar  screens  were  introduced  in 
the  year  1863  at  all  the  newly-founded  meteorological  stations  in  Switzerland. 
Similarly,  at  my  proposal,  in  the  Instructions  for  meteorological  stations  in 
Russia,  published  in  the  year  1869  by  the  Academy  of  Sciences  of  St.  Peters- 
burg, a  thermometer  screen  arranged  according  to  the  same  principles  has 
been  adopted.f  The  onlj  difference  is  that  the  sheet-zinc  screen  is  rectangular, 
the  sides  are  louvred,  with  horizontal  openings,  and,  in  order  to  prevent  birds 
getting  in,  the  bottom  is  formed  of  wire  net.  This  is  erected  with  its  side 
walls  attached  to  two  wooden  supports,  which  are  either  placed  before  a  north 
window  of  a  house,  or  are  bett^  erected  in  a  wooden  house  standing  quite 
free  to  the  north  and  quite  open  below.  The  lateral  walls  of  the  wooden 
house  are  also  louvred,  the  south  wall  and  the  roof  are  massive  and  double. 

By  repeated  special  experiments,  which  are  partly  contained  in  the  above 
quoted  paper  in  the  Bernese  Mittheilungen,  I  have  convinced  myself  that  the 
temperature  of  the  walls  of  such  a  metal  screen  may  be  3^*  5  different  from  that  of 
the  air,  without  its  altering  by  radiation  the  temperature  of  the  enclosed  ther- 
mometers to  the  extent  of  two  tenths  of  a  degree  F.,  owing  to  the  motion  of 
the  air  within  the  screen  which  is  immediately  produced ;  similarly  the  ground 
under  the  screen  may  have  a  temperature  36°  higher  than  the  air,  before  it 
warms  by  radiation  to  the  extent  of  0^*2  the  thermometer,  which  is  placed 
about  10  feet  above  it.  The  influences  of  Radiation  wbidi,  in  their  direct 
action  on  the  thermometer,  do  not  exceed  3^*5  are  thus,  by  means  of  pro- 
tecting metal  screens,  eliminated  entirely,  to  the  extent  of  the  usually  adopted 
limit  of  error  of  observations  for  temperature  of  +  0° '  2.  In  the  erection  of 
the  metal  screens  on  the  north  side  of  a  house  in  the  mean  latitudes  simply, 
and  in  higher  latitudes  with  the  addition  of  a  wooden  or  linen  screen  at  the 
distance  of  one  foot  on  the  east  and  west  sides,  or  in  a  wooden  house  which 
stands  perfectly  open,  of  the  nature  described,  no  influences  of  Radiation 
exceeding  3^*5  in  their  effects  are  to  be  feared,  and  it  is  as  little  to  be  expected, 

*  H.  Wild,  on  the  Calculation  of  Air  Temperature.  II.,  Exposure  of  the  Thermometer  at  the 
ofdinaiy  Meteorological  Stations.  Mittheilungen  der  Naturforschenden  Gesellschaft  in  Bern. 
1S60.  p.  108. 

t  instruction  for  Meteorological  Stations,  by  H.  Wild.  Repertorium  tCa  MeteorolQgie. 
To}.  I.  p.  96.   And  Additions  to  these  Instructaons.   Ibid,  YoL  IL  p.  4. 


Digitized  by 


Google 


79 

considering  the  smAll  mass  and  the  good  conductivity  of  the  metal  sides  that,      Snppl.  ▼• 
even  in  rapid  variations  of  air  temperature,  the  temperature  of  the  metal  lYot  Wild. 
walls  will  differ  more  than  3° '6  from  it.     If  then  the  openings  in  the  metal  Exixwiirc  of 
screens  are  arranged  in  such  a  way  that  the  air  cannot  stagnate  within,  it  is  i^^ioiiietew. 
more  than  probable  that  by  this  mode  of  screen  the  true  temperature  of  the 
air  can  be  obtained.    That  this  method  protects  the  thermometers  as  well  from 
Rain  as  from  Radiation  scarcely  needs  to  be  mentioned. 

To  employ  wooden  screens  alone  for  the  protection  of  the  thermometers,  in 
my  opinion,  should  be  entirely  rejected,  in  consequence  of  their  great  mass  and 
bad  conducting  power,  arid  I  therefore  think  that  not  one  of  all  the  ther- 
mometer screens  which  were  used  in  the  Strathfield  Turgiss  experiments*  is 
suited  to  give  the  true  temperature  of  the  air.  Of  old  thermometer  screens, 
as  far  as  I  know,  it  is  only  Kreil,  at  the  Austrian  stations, t  and  Kupffer  at  the 
Russian,  which  have  used  them  of  metal.  The  first  of  these,  however,  seeihs 
to  me  not  to  afford  sufficient  protection  against  Radiation  or  Rain,  while  the 
latter  represents  a  case  of  metal  and  glass,  almost  hermetically  closed,  with 
the  exception  of  a  few  openings  at  the  bottom,  and  accordingly  the  exchange 
of  the  air  between  the  inside  and  outside  is  much  too  limited. 

Comparative  observations  which  I  have  already  made  in  Berne  showed  me 
that  if  thermometers  be  placed  in  various  points  in  such  metal  screens,  they 
scarcely  differ  ±(f'4  in  their  simultaneous  indications,  while  thermometers 
exposed  perfectly  open,  close  to  the  screens,  give  differences  of  + 1®  *  1  and  more.t 
Observations  in  the  same  direction  which  have  been  instituted  at  St.  Peters- 
burg, more  when  occasion  offered  than  systematically,  have  given  similar  results. 

Rom  February  to  May,  and  in  June  and  July  of  this  year,  I  have  further 
instituted,  in  a  large  wooden  hut  at  our  magnetical  observatory,  which  has 
been  built  according  to  the  above-named  principles,  comparative  observations 
of  the  simultaneous  indications  of  thermometers  enclosed  in  the  metal  screen 
and  of  one  suspended  freely  near  it.  The  most  decided  result  of  these  observa- 
tions which  has  hitherto  oeen  obtained  seems  to  be  that  the  difference  of 
the  extremes  of  the  open  thermometer  in  the  winter  was  (P'5,  and  in  summer 
as  much  as  P'3  less  than  of  that  enclosed  in  the  screen,  and  in  the  case  of 
sudden  oscillations  of  the  temperature,  the  open  thermometer  was  behind  that 
in  the  metal  screen.  This,  if  it  were  confirmed  by  more  complete  observations 
in  this  direction,  would  unmistakeably  prove  the  disturbing  influences  of  badly- 
conducting  simple  wooden  houses.  The  same  effect  is  indicated  further  oy 
the  circumstance  that  in  summer  the  mean  temperature  of  the  enclosed  ther- 
mometers, was  on  the  average  0^*4  less  than  that  of  the  open  one,  and  conse- 
quently agreed  much  better  with  that  which  was  erected  in  the  open  and  airy 
hut  in  the  second  court  and  was  also  enclosed  in  a  metal  screen. 

In  the  year  1869,  on  the  other  hand,  comparisons  with  thermometers,  of 
which  some  were  erected  in  an  open  metkl  house  on  the  N.N.W.  side  of  the 
magnetical  observatory  8  feet  above  the  ground,  and  the  others  4  feet  above  the 
ground  in  the  well-kno%vn  Glaisher's  stand,  gave  for  the  latter  an  amplitude  of 
ttie  duly  variations  of  temperature  in  summer,  which  was  on  the  average 
1°'8  greater,  a  result  unmistakeably  attributable  to  the  Radiation  from  the 
soil,  and  from  the  portion  of  the  sky  which  was  opposite  to  the  sun,  against 
which  no  protection  was  afforded. 

Finally,  I  have  to  enumerate  experiments  to  protect  the  thermometers,  even 
against  the  direct  rays  of  the  sun,  by  surroundmg  them  with  four  concentric 
metal  cylinders  and  double  cones,  the  openings  of  which  alternate  with  each 
other.    These  have  as  yet  only  led  to  negative  results. 

2.  Influence  of  motion. — Experiments  in  this  direction  have  been  as  yet 
conducted  on  two  principles;  firstly  according  to  the  proposal  of  Dr.  Riihlmann 
at  the  Meteorological  Conference  in  Leipzig,  similar  tnermometers  were  fastened 
with  corks  iuto  brass  cases,  with  double  walls,  and  closed  all  but  a  few  small 
openings.  Both  of  them  were  erected  in  a  wooden  hut  in  the  magnetical 
ODservatoiy,  close  to  each  other,  and  by  means  of  centrifugal  bellows  during 
the  observation  a  current  of  air  was  driven  through  one  while  the  other  re- 
mained at  rest.  In  the  months  February  to  May,  on  the  average,  the  ther- 
mometers placed  in  the  air  current  gave  a  temperature  0^*2,  but  in  the 
maximum  (r ' 7  higher;  in  July  the  differences  were  still  less. 

*  Symons'  Monthly  Meteorological  Magazine.  April,  1889. 

t  XelLnek,  Anleitung  im  Anstellung  Meteorologischea  Beobachtungen,  Vidmui»  1899,  p.  40, 

t  Lc  pp.  J16^  118,  ^^  I 
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Sappl.  V.  Then  a  psychrometer  with  thermometers  placed  in  a  slanting  direction^  and 

Prof  WM,        Ic&ning  outwards,  and  movable  round  a  vertical  axis  passing  through  the 

J,     *  .       middle  was  erected  in  the  same  hut,  near,  the  metal  house.    Every  time  after 

Sfl^^^ps    *^®  reading  of  the  thermometers  in  the  latter,  the  readings  of  these  ther- 

*  mometers  were  noted,  first  in  a  position  of  rest,  and  then  twice  after  a  rapid 

rotation  round  a  vertical  axis  on  each  occasion.    This  may  represent  a  sort 

of  thermom^trefronde  which  is  swung  in  the  shade. 

The  observations  instituted  at  the  end  of  June  and  banning  of  July,  gave 
for  the  tree  thermometer  on  the  mean,  in  the  first  position  of  rest,  a  tempera* 
ture  higher  by  0°*12  than  that  enclosed  in  the  screen  and  this  difference 
contrary  to  expectation,  still  further  rose  on  rotation,  so  that  after  the  first 
rotation  it  was  0°  •  18,  and  after  the  second  0°*34  higher. 

Further  experiments  wiU  show  whether  the  elevations  of  the  temperature 
observed  in  both  these  cases,  are  really  to  be  attributed,  as  seems  to  be  the 
case,  to  the  heating  of  the  air  by  compression  or  friction. 

3.  Influence  of  height, — The  observations  hitherto  instituted  on  the  influ- 
ence of  small  heights,  i.e.,  up  to  30  metres  (100  feet)  above  the  ground,  on  the 
temperature  of  the  air,  seem  almost  without  exception  to  have  this  defect ; 
that  from  the  mode  of  exposure  which  has  been  employed  for  them,  it  is  uncer- 
tain whether  the  differences  of  temperature  which  have  been  found  are  not 
altogether,  or  at  least  partly,  to  be  attributed  to  differences  arising  from  radia- 
tion, and  not  to  differences  of  height.  The  observatory  at  Pulkowa  possesses  a 
geodetical  signal  scaffolding  24*  7  metres,  or  81  feet  high,  standing  in  an  open 
field,  is  of  timber  lightly  put  together,  and  its  storeys  are  very  well  suited 
for  the  erection  and  exposure  of  thermometers  at  various  heights,  under  exactly 
similar  conditions.  M.  O.  v.  Struve,  Director  of  Pulkowa  Observatory,  kindly 
allowed  me  to  use  this  scaffolding  for  such  observations.  By  the  kind  assis- 
tance of  M.  Block,  Assistant  in  the  Obser^T^tory,  I  had  three  psychrometers 
with  minimum  thermometers  in  metal  screens,  with  outside  wooden  cases,  of 
the  nature  above  described,  erected  on  the  scaffolding  at  various  heights.  The 
first  is  6  feet  above  the  ground,  the  second  52  feet,  and  the  third  86  feet. 
M.  Schwarz  undertook  the  observations  himself  even  in  the  winter,  once  a 
day,  at  1  o'clock,  and  at  the  other  seasons  three  times,  \iz.,  at  7  h.  or  8  h.  a.m., 
and  1  h.  and  8h.  p.m.  They  began  on  the  15th  Septr.  18/2,  and  extend  now 
almost  over  a  year. 

These  observations,  thanks  to  the  similarly  exposed  thermometers,  which 
exclude  the  effect  of  radiation,  indicate  on  the  average  a  much  less  influence  of 
height  on  the  temperature,  than  the  analogous  observations  of  other  investi- 
gators in  general.  The  mean  values  of  the  temperatures  at  the  different 
heights  only  differ  about  0^*2  in  the  summer  as  well  as  in  the  winter  months. 
It  must  be  admitted  that  at  the  individual  hours  of  observation  on  the  average 
the  upper  thermometers  read  lower  in  the  morning  and  higher  in  the  evening 
than  tne  lower  thermometers;  but  the  differences  between  the  highest  and 
lowest,  on  the  mean  is  only  0°'9  and  on  the  whole  year  they  only  amounted 
to  3°'5  or  4°' 5  a  few  times. 

From  this  it  appears  that  for  the  exposure  of  thermometers  for  the  deter- 
mination of  the  temperature  of  the  air  near  the  surface  of  the  ground,  if  they 
are  sufficiently  protected,  their  height  above  the  ground  need  not  necessarily 
be  the  same,  but  may  vary  very  well  between  6*5  and  33  feet  without  having 
to  fear  greater  differences  in  the  indications  than  will  be  found  in  exposures  at 
somewhat  different  points  on  the  same  horizontal  plane. 


VI. 

Letteb  from  Professok  J.  Caktoni,  Delegate  for  the  Ministry  of 
Agriculture  of  Italy  to  the  Meteorological  Congbess  of  Vienna. 

Considerations  and  experiments  on  Questions  2,  4,  5,  and  6  of  the  Pro* 
gramme.* 
2.  What  mode  of  exposure  of  Thermometers  for  the  observation  of  Air  Tem- 
perature is  the  best  and  most  suitable  for  general  adoption 

"When  in  1860  I  undertook  a  series  of  Meteorological  Observations  at  the 
University  of  Pavia,  I  occupied  myself  first  of  all  with  making  experiments  on 

*  The  Nofl.  of  the  Questions  refer  to  the  Programme  of  the  Yiemia  CoDgroBs, 
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l^e  most  suitable  fonn  for  and  exposure  of  the  thermometer  in  order  to  deter-      SoppU  VI* 
mine  the  teinperature  of  the  air  at  a  j^iven  moment.  P^^f^  Cantoni. 

Professor  Belli,  my  predecessor,  had  abready  set  forth  the  difficulties  of  this  „  ' 
investigation.  Several  mercurial  thermometers  whose  scales  had  been  previously  ^J^P®^*^  ^ 
compared  careftiUy  with  each  other,  being  exposed  together  in  the  same  place  -*-'>«'™ometer8. 
in  the  open  air,  and  read  at  the  same  time,  gave  very  different  indica- 
tions, when  the  form,  capacity,  and  thickness  of  their  bulbs  were  not  exactly 
similar;  that  is,  they  showed  with  a  different  degree  of  sensitiveness  the 
influence  of  the  variations  which  took  place  in  the  temperature  of  the  air.  The 
spherical  form,  aeteris  paribus,  is  the  least  suitable  in  this  respect,  and  the 
cylindrical  form  is  the  best,  provided  that  the  diameter  be  small  enough  with 
respect  to  the  length.  Of  course  the  sides  of  the  bulb  should  be  veiy  thin,  as 
it  IS  made  by  blowing  the  bulb  of  the  same  material  as  the  stem.  Then 
different  thermometers  with  cylindrical  bulbs  give  very  nearly  the  same  read- 
ings of  the  temperature  of  the  air,  although  the  dimensions  of  the  respecti\'e 
bulbs  differ  somewhat  from  each  other.  But  these  differences  will  diminish 
much  more  and  will  become  almost  inappreciable  if,  by  some  artifice,  a  rapid 
motion  be  produced  in  the  air  of  which  we  wish  to  determine  the  temperature. 
And,  particularly,  for  Meteorological  Observations  the  thermometers  must  be 
well  protected  against  the  thermic  radiations  of  adjacent  bodies,  and  the  air 
must  be  allowed  rapid  circulation  round  the  bulb. 

To  attain  the  first  of  these  ends,  I  have  first  of  all  made  attempts  to  silver 
the  thermometric  bulbs  by  the  cold  process ;  but  I  found  it  very  difficult  to 
obtain  a  metallic  deposit  sufficiently  thin  and  polished  on  its  exterior  surface 
to  ensure  securing  the  maximum  reflecting  power.  Moreover,  at  certain 
seasons  of  the  year,  we  cannot  prevent  the  thermometer,  although  exposed 
to  the  north,  from  being  struck  by  the  direct  rays  of  the  sun,  'fiien  I  tried 
to  protect  the  instrument  by  a  double  cylindrical  brass  tube,  whose  axis 
coincided  with  that  of  the  biilb,  and  whose  height  was  at  least  four  times  that 
of  the  bulb  itself;  the  inner  tube  had  a  diameter  of  at  least  2  ins.,  and  the 
outer  one  of  more  than  3  ins. ;  they  were  open  at  top  and  bottom,  so  that  the 
air  could  circulate  freely  all  round  the  bulb  and  between  the  two  tubes.  But 
although  their  thickness  was  very  small,  I  perceived  a  sensible  influence  exerted 
by  radiation  and  by  the  circumstance  of  the  screens  communicating  their  own 
heat  to  the  air. 

It  is  well  known  that  by  swinging  the  thermometer  rapidly  round  in  the  air, 
the  influence  of  radiation  on  it  is  much  reduced ;  so  tnat,  by  this  means,  we 
may  attain  the  two  ends  above  mentioned  at  the  same  time  and  reduce  to  a 
minimum  the  influence  of  the  different  dimensions  of  the  bulbs.  But  instead 
of  swinging  the  instrument,  which  is  dangerous  and  makes  the  reading  difficult, 
I  preferred  to  give  a  rapid  movement  to  the  air  surrounding  the  bulb  by  means  of 
a  small  wheel,  as  I  shall  afterwards  explain,  when  speaking  of  the  psychrometer. 

As  to  the  other  Question,  that  of  the  best  exposure  of  the  thermometer,  we 
must  first  of  all  aecide  whether  the  thermometrical  observrations  are  for  the 
purposes  of  Agriculture  and  Sanitary  Science,  or  only  for  Meteorology,  properly 
80  oJled.  In  the  former  case  it  is  well  known  that  the  thermometer  should  not 
be  placed  on  the  top  of  a  tower  or  large  building,  but  in  a  garden,  or,  better, 
in  an  open  field,  at  a  little  height  (one  or  two  yards)  over  a  soil  covered  with 
grass,  and  sheltered  by  a  suitable  roof,  so  arranged  that  the  instrument  should 
never  be  struck  by  the  sun's  rays,  and  that  the  air  should  circulate  round  it 
freely.  M.  Charles  Martins,  at  Montpellier,  and  many  other  meteorologists 
have  shown  that,  for  a  given  locality,  the  differences  of  the  results  between 
these  two  modes  of  exposure  are  considerable.  I  resolved  to  determine  them 
under  the  conditions  afforded  by  the  town  of  Pavia  (latitude,  45®  IT')*  We 
compared,  during  four  years,'  the  march  of  maximum  and  minimum  instru- 
mente,  some  of  them  being  exposed  outside  a  window  to  the  north  of  the  tower 
of  the  meteorological  observatory  of  the  University,  at  the  height  of  66  feet 
above  the  court,  and  others  in  the  botanical  garden,  at  the  height  of  5  feet  above 
the  cultivated  soil,  and  protected  to  the  north  by  an  enclosing  wall  11  feet 
high.  Both  were  equally  protected  against  radiation  by  a  metal  screen  which 
surrounded  them,  while  leaving  the  movement  of  the  air  free  above  and  below ; 
and,  moreover,  the  bulbs  of  all  the  thermographs  were  gilded  on  their  exterior 
surface,  and  were  cylindrical  in  form,  with  a  vertical  axis,  and  none  of  them 
were  in  contact  with  the  scale. 
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Soppl.  VJU 
Prof.  Cantoni.                           

Meaks. 

EzpoBnzeof 

nrhrnnomiif'rmi                      — 

'winter. 

Spring. 

Summer. 

Autumn. 

Tear/ 

Means  of  the  daily  maxima: 
Botanical  garden 
Uniyeisity  tower 

o 

48*52 
43-90 

0 

70-38 
64-17 

o 
89*22 
83-77 

o 

69-71 
63-54 

0 

69*46 
63-85 

Differences 
Means  of  the  daily  minima: 
Garden 
Tower         ^           .           - 

+  4*62 

27-93 
29-86 

6-21 

44-73 
46-69 

5-45 

60-69 
62-82 

•     617 

46-78 
48  16 

5-61 

45-08 
46-88 

Differences 
Means  of  the  daily  extremes: 
Garden        -           -           - 
Tower         -           -           - 

-1-93 

38-23 
36-86 

-1-96 

57-56 
55*42 

-2-13 

74-97 
73-29 

-1-38 

57-90 
55-85 

-1-85 

57-25 
55-36 

Differences 
Mean  range    of   the  daily    ex- 
tremes: 

Garden        -            -            - 
Tower          -            -            - 

+  1-37 

52-59 
46-04 

214 

57-64 
49-48 

1-68 

60-53 
52-95 

2-05 

54-95 
47-37 

1-89 

56-43 
48-96 

Differences 

+  8-55 

8-16 

7-58 

7-58 

7-47 

MflTimnTn  and 

Thermometers. 


It  is  seen  from  these  numbers,  which  differ  from  each  other  considerably,  that 
the  characteristic  data  of  the  climate,  that  is,  the  mean  temperatures  of  each 
season  of  the  year,  and  still  more  the  mean  variations  of  the  extreme  tempera- 
tures,  differ  greatly  with  the  height.  The  maxima  are  always  higher  in  the 
ffarden  than  on  tne  tower,  and,  on  the  contrary,  the  minima  are  lower;  the 
aiumal  variations  of  the  temperature  are  much  greater  in  the  garden  than  on 
the  tower.  Hence  the  importance  of  determining  well  the  conditions  of  the 
exposure  of  the  Thermometers. 

On  Question  3  : — 

What  are  the  best  Maximum  and  Minimum  Thermonoeters? 

It  may  be  observed,  first  of  all,  that  these  instruments,  as  to  their  con- 
struction, should  satisfy,  much  more  closely  than  in  the  case  of  ordinary 
thermometers,  the  conditions  of  quickness  in  their  indications,  so  that  they 
may  give  the  extreme  temperatures,  the  highest  and  lowest,  which  occur  during 
the  day.  For  this  purpose,  their  bulbs  should  be  cylindrical,  and  their  length 
manj^  times  great^  than  their  diameter,  and  the  axis  vertical,  in  order  to 
facilitate  the  continual  renewal  of  the  air  over  their  whole  surface.  Further,  it 
is  necessary  that  the  fflass  of  the  bulb  should  be  very  thin,  and  that  the  bulb 
itself  should  not  touch  any  part  of  the  scale.  But,  in  reality,  these  conditions 
cannot  be  carried  out  in  tne  registering  thermometers,  because  the  tube,  in 
order  to  contain  an  index,  cannot  be  so  fine  as  in  ordinary  thermometers,  and 
therefore  it  is  necessary  that  the  bulb  should  contain  a  considerable  quantity 
of  liquid.  Nevertheless  we  must  endeavour  to  realise  as  nearly  as  possible 
the  above  conditions  as  to  quickness  of  indication.  Instead  of  that,  the  regis- 
tering thermometers  used  at  many  meteorologiad  stations  are  not  very  sensitive. 
For  instance,  Mr.  Casella's  instrument,  besides  the  defects  inherent  to  the 
union  of  the  two  scales  by  means  of  a  long  column  of  mercury,  has  a  bulb 
whose  form  and  position  on  a  slab,  covered  by  a  little  metal  shield,  is  the  least 
suitable  for  a  complete  and  rapid  circulation  of  the  air  round  it.  At  most  of 
the  Italian  meteorological  stations  the  two  instruments  are  separated.  The 
maximum  thermometer  is  mercurial,  with  the  column  easily  separable  by  a 
contraction  of  the  glass  in  the  bend  of  the  tube,  and  the  minimum  is  of  amyl 
alcohol,  which  is  very  slightly  vaporisable,  as  its  boiling  point  is  much  higher 
than  that  of  ethyl  alcohol,  generally  used  for  minimum  instruments.  In  both 
the  bulb  is  cylindrical,  with  the  axis  at  right  angles  to  that  of  the  tube,  and  with 
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diameter  small  in  proportioa  to  its  length.    At  some  stations  the  registeriiu^     Si^pL  Y. 

thennometer  of  M.  Marchi,  of  Florence,  has  been  used  for  several  years,  which  Prol  Cantoni, 

possesses  the  advantage  of  having  mercury  as  the  thermometric  liouid  even  for 

the  minimum,  and  of  the  two  sc^es  for  maximum  and  minimum  oeing  united 

in  the  same  tube  by  means  of  a  liquid  not  easily  vaporized,  which  contains  the 

two  indices  (see  the  description  given  by  M.  Donati^ ;  but  it  is  necessary  to 

modify  its  form  by  making  its  bulb  vertical  and  also  isolated. 

On  Question  4  :— 

What  instruments  should  be  employed  for  determining  the  intensity  of  Badiation. 
Radiation,  and  in  what  way  can  the  comparability  of  the  results  obtained 
bjjB  ensured? 

I  cannot  reply  by  quoting  any  direct  personal  experiments,  but  I  shall  never- 
theless express  my  conviction  that  the  black  bulb  thermometer  in  vacuo  is  the 
only  one  that  can  give  mutually  comparable  results,  if  it  be  a  question  of  a 
determinate  instrument  always  exposed  in  the  same  conditions ;  on  the  con- 
trary, the  results  will  be  no  longer  comparable  if  there  be  the  least  difference  in 
the  conditions  of  construction  and  exposure  of  the  different  instruments. 
Nevertheless,  this  kind  of  instrument  ma;^  serve  well  for  certain  investk^tions 
into  the  influence  of  solar  light  on  vegetation ;  but  with  regard  to  this  I  would 
recommend  meteorologists  to  try  to  perfect  a  very  ingenious  instrument  by 
Canon  Bellani,  called  the  Caloric  Collector,  the  principle  of  which  seems  to  me 
susceptible  of  useful  applications.  Two  hollow  globes  of  very  thin  glass,  one 
black  and  the  other  transparent,  are  united  by  a  tube  which  is  not  too  fine, 
and  contain  a  quantity  of  water,  the  volume  of  which  corresponds  to  a  little 
more  than  half  the  capacity  of  the  globes,  but  they  are  otherwise  void  of  air. 
Before  taking  an  observation,  the  water  is  made  to  descend  into  the  black 
globe :  the  instrument  is  then  re-adjusted,  and  exposed  to  the  open  air  and  to 
the  sun.  Then  the  black  globe  getting  hotter  than  the  other,  the  vapours 
become  condensed  in  the  latter  and  continue  to  liquefy  in  a  quantity  propor- 
tional to  the  successive  values  of  the  solar  radiation,  so  that  the  volume  of  water 
which,  in  a  given  time,  is  condensed  in  the  transparent  globe,  and  is  collected 
in  a  graduated  tube  attached  below  it,  should  be  proportional  to  the  sum  of 
all  the  differences  in  the  heating  of  these  two  globes  which  will  have  occurred 
at  the  different  times  of  the  day,  and  therefore  to  the  successive  values  of  the 
relative  clearness  of  the  day  and  of  the  elevation  of  the  sun  above  the  horizon 
of  the  place.  On  an  overcast  day  this  complex  work  of  evaporation  and  con- 
densation will  be  very  smsJlin  comparison  with  that  which  will  be  produced  on 
a  oontinuouslv  clear  day.  This  element  will  have  some  importance  for  agri- 
culturists, perhaps  greater  than  that  of  a  few  observations  made  at  a  given 
instant  by  an  ordinary  black  bulb  thermometer,  as  I  have  stated  above.  I 
propose  to  make  further  experiments  upon  this  subject. 

As  to  Question  5 : — 

What  apparatus  is  tHe  best  for  determining  Earth  Temperatures  ?    At  Earth 
what  depth  should  the  observations  be  taken  in  order  to  attain  the  Temperatures, 
uniformity  which  is  desirable? 

I  think  it  proper  to  remark,  that,  according  to  a  long  series  of  experi- 
ments made  in  the  years  1865-6  by  my  brother.  Professor  Cajetan  Cantoni,  when 
he  was  director  of  an  experimental  institute  of  agriculture,  it  is  very  important 
for  the  different  kinds  of  crops,  and  for  the  different  natures  of  arable  soil  to 
observe  the  temperatures  of  tne  soil  by  several  thermometers,  the  middle  of  the 
bulbs  of  which  are  placed  respectively  at  depths  varying  bv  4  inches  from 
4  to  20  inches.  To  give  an  idea  of  the  amount  of  the  first  of  these  influences 
I  shall  limit  myself  to  quoting  one  example.  A  thermometer  placed  in  the 
soil  of  a  rice  field  at  13  inches  below  the  level  of  the  covering  of  water  which 
is  kept  over  it  during  the  months  of  July  and  August,  presented  very  small 
variations  of  temperature ;  for  the  fluctuation  in  the  course  of  a  day  (day 
and  night)  kept  on  an  average  between  0^'  9  and  1°,  as  well  when  the  day  was 
clear  and  the  air  much  agitated  by  the  wind,  as  when  the  day  was  calm  and 
overcast ;  that  is  to  say,  that  the  cooling  produced  by  evaporation  in  this  thin 
bed  of  water  which  covered  the  soil  was  almost  completely  proportionate  at 
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Earth 
Temperature. 


HygrometerB. 


every  moment  to  the  heat  received  from  the  aun  according  to  his  different 
elevations  above  the  horizon  and  to  the  different  degrees  of  clearness  and  move- 
ment of  the  atmosphere.  And  the  mean  daily  temperature  of  this  soil,  so  covered 
by  water,  remained  at  more  than  10^  lower  than  that  of  the  surrounding  air. 
Matters  were  very  different  in  cultivated  land,  only  watered  occasionally  or  not 
ataU. 

Observations  made  at  depths  greater  than  3  feet  have  but  little  interest 
for  agriculture,'and  can  only  be  useful  for  investigations  of  terrestrial  phvsics  or 
of  geology  on  the  different  thermic  conductibility  of  the  various  soils  and 
various  rocks. 

As  to  the  first  part  of  Question  6 : — 
What  apparatus  should  be  employed  for  the  determination  of  the  Hygro- 
metric  condition  of  the  air? 

Disregarding  chemical  hygrometers  and  condensation  hvgrometers,  which 
are  inconvenient  to  use,  although  theoreticallv  preferable,  I  shall  limit  myself 
to  saying  a  few  words  on  psjchrometers,  sucn  as  are  adopted  at  a  greater 
number  of  meteorological  stations  in  Italy. 

In  treating  of  the  &d  question,  I  have  already  referred  to  the  experiments  of 
Professor  Belli  and  myself  on  the  utility  of  the  agitation  of  the  air  for  rendering 
comparable  thermometers  whose  indications  have  a  different  degree  of  sensitive- 
ness. Well,  this  artifice  shows  itself  to  be  still  more  useful,  and  I  will  add  even 
necessary,  for  diminishing  the  appreciable  differences  of  the  indications  given 
by  these  same  thermometers,  when  their.bulbs  are  moistened.  It  is  known  that 
August's  theoretical  formula  for  the  psychrometer  supposes  that  the  layer  of 
air  which,  by  contact  with  the  covering  of  water  upon  the  bulb  of  a  ther- 
mometer, charges  itself  with  vapour,  is  renewed  at  every  moment,  that  is  to 
sav,  with  extreme  quickness.  Thus  Professor  Belli  showed  that  bulbs  of  a 
spherical  shape  were  less  convenient  for  that  purpose,  because  the  differences 
obtained,  even  with  the  agitation  of  the  air,  in  several  thermometers  with  bulbs 
of  different  diameter,  were  much  greater  than  those  given  bv  other  thermo- 
meters, with  a  cylindrical  bulb,  of  various  dimensions,  although  they  were  all 
similarly  plunged  in  the  same  mass  of  air,  and  the  differences  of  these  last 
thermometers  became  very  small  when  the  motion  excited  in  the  air  was 
increased  by  a  continuous  current  by  means  of  bellows  or  by  an  aspirator. 
These  experiments,  which  I  have  myself  continued  and  ^^aried  in  several  ways, 
have  cominced  me  that  we  could  give  to  the  psychrometers  a  sufficient  com- 
parability and  make  them  ser\'e  at  the  same  time,  as  I  have  stated  with  respect 
to  Question  2,  to  determine  the  temperature  of  the  air  in  good  conditions. 
I  have  compared  under  different  circumstances  the  data  for  psychrometers  with 
those  of  an  excellent  condensation  hygrometer  by  Belli,  and  even  with  those  of 
a  chemical  hygrometer  by  Brunner,  and  I  have  found  that,  by  a  rapid  circulation 
produced  by  a  pallet-wheel,  we  find  a  constant  ^ue  for  the  coefficient  to  be 
introduced  into  Regnault's  psychrometrical  formula  for  calculating  the  real 
tension  of  aqueous  vapour  disseminated  in  the  air  and  the  relative  humidity 
of  this  air ;  and  that,  on  the  contrary,  it  was  necessary  to  adopt  for  that 
purpose  different  coefficients  if  the  psychrometer  was  observed  without  any 
movement  of  the  air. 


vn. 

Remarks  by  G.  T.  Kingston,  Superintendent  of  the  Meteorological 
Department  of  Canada,  on  Two  of  the  Questions  brought  forward 
at  the  CoNFBKENOE  at  Leipzig  in  1872. 

Exposure  of  Thermometers, 

I  think  that  before  Meteorologists  take  up  the  question  of  the  mode  of 
exposing  thermometers,  thev  should  settle  once  and  for  all  what  the  height  of 
the  stratum  of  air  is  to  be  wnose  general  temperature  near  the  station  observers 
should  endeavour  to  discover  at  a  proposed  instant. 
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In  choosmg  a  lerel  we  hare  to  consider-*  Suppl.  VII. 

Ist.  What  the  level  is  whose  temperature,  irrespectiye  of  convenience  and  Mr.  ICngtton. 

facility  in  determining  it^  we  most  desire  to  know,  and —  -p  . 

2nd.  What  the  level  is,  the  knowledge  of  whose  temperature  is  most  attain'  Tho^^eten. 

able,  either  on  account  of  the  ohysical  circumstances  of  the  air  at  that 

level,  or  on  account  of  convenience  and  accessibility. 

As  regards  desirability,  a  level  chosen  with  reference  to  animal  and  vegetable 
life  would  be  4  to  5  feet  or  less ;  one  where  changes  of  temperature  are  most 
influential  in  a  meteorological  sense,  would  be  much  higher. 

Apart  from  considerations  of  convenienee  the  temperature  of  air  at  a  high 
level  is  more  attainable  than  at  a  low  level,  because  at  a  high  level  the  tempera- 
ture is  less  affected  by  the  more  minute  accidents  of  locality,  a  change  produced 
by  passing  from  level  to  level  or  from  point  to  point  in  the  same  level,  is  more 
slow,  and  if  a  thermometer  be  placed  ti  random  in  any  part  of  such  a  stratum 
the  air  in  contact  with  the  thermometer  is  more  likely  to  be  a  f&ir  average 
sample  of  the  air  at  that  level,  than  if  a  lower  level  had  been  chosen.  With 
reference  to  convenience  of  access,  the  question  should  not  be  complicated  by 
considerations  as  to  the  probable  height  of  windows,  because  windows  and 
indeed  positions  generally  near  to  large  buildings  should  be  avoided. 

A  fair  compromise  would  be  to  place  the  bulbs  at  some  uniform  height 
between  4  ana  10  feet,  or  rather  to  recommend  such  a  height  for  universal 
adoption,  since  in  many  cases  the  adherence  to  any  standard  height  will  be 
impracticable. 

At  a  height  lower  than  4  feet  the  air  is  liable  to  be  affected  too  much  by 
local  accidents,  and  a  higher  level  than  10  feet  would  necessitate  structures 
that  would  be  expensive,  if  placed  (as  I  consider  they  always  ought  to  be 
placed)  in  an  open  field  or  garden,  and  thus  tend  to  diminish  the  number  of 
observers. 

In  the  absence  of  an  universal  rule  I  have  adopted  4i  feet  in  Canada,  but  I 
would  gladly  change  it  for  another  higher  level. 

The  exposure  of  a  thermometer  involves  two  conditions  : — 

Ist.  That  the  air  in  which  it  is  immersed  be  a  fiur  sample  of  the  horizontal 
stratum  of  which  it  forms  a  part,  and 

2nd.  That  the  thermometer  be  acted  on  (as  frur  as  possible)  by  contact  with 
that  air  and  by  no  other  cause  of  change. 

The  first  condition  concerns  the  place  and  the  second  the  mode  of  exposure. 

Proximity  to  a  building  should  oe  avoided,  as  the  air  is  affected  bv  contact 
with  walls,  which  have  the  temperature  which  the  general  stratum  of  air  had 
in  a  past  time,  and  not  that  which  the  air  for  the  time  being  has,  on  an  average, 
at  tlmt  level.  The  direct  effect  of  the  walls  upon  the  thermometer  may  be  cut 
off,  but  not  its  effect  on  the  air  in  which  the  thermometer  is  immersed. 

If  the  temperature  be  recorded  by  photography,  a  building  must  of  course  be 
•  used,  but  it  should  be  of  a  form  suited  to  meet  all  the  requirements  of  the 
case. 

At  most  of  the  Canadian  stations  the  thermometers  are  attached  to  a  light 
metallic  support  in  the  interior  of  a  small  safe  or  screen  formed  on  the  four 
sides  and  bottom  by  very  thin  sheet  iron  louvres. 

This  inner  screen  is  supported  by  light  iron  brackets  in  the  interior  of  a  shed 
usually  formed  of  wood.  The  back  or  South  side  consists  of  three  parallel 
walls  nrom  1  inch  to  half  an  inch  thick,  separated  by  spaces  horn  4  to  6  inches 
wide,  which  are  open  to  the  East  and  West.  The  back  walls,  or  at  least  the  two 
nearest  to  the  South,  extend  to  the  ground.  The  Southern  walls  are  made 
dose,  and  not  of  louvres,  to  diminish  the  introduction  of  air  that  has  been 
overheated  by  contact  with  the  Southern  face. 

The  Eastern  and  Western  sides,  as  well  as  the  doors  which  face  the  North, 
are  of  light  wooden  louvres,  and  extend  a  little  below  the  bottom  of  the  inner 
screen. 

The  bottom  of  the  outer  shed  is  open.  The  back  extends  to  the  East  and 
West  beyond  the  sides  in  order  to  prolong  the  time  in  which  the  latter  are  in 
shade. 

Snow  between  the  partitions  of  the  back  or  on  the  louvres  is  speedily 
removed. 


Digitized  by 


Google 


86 

Sappl.  Vn.  Intiin&telj  connected  with  the  queetion  of  exposnie  aie  the  following  :— 
Mr.  Kingston.  Ut.  What  methods  should  be  adopted  to  render  intercomparable  the  various 
observations  of  temperature  that  have  been  taken,  and  that  hereafter 
may  be  taken,  at  different  levels  and  in  different  circumstancea  as 
regards  locality  and  modes  of  exposiure  ? 
2nd.  If  tables  of  diurnal  variation  have  been  derived  from  observations  taken 
in  given  circumstances  of  level,  locality,  and  modes  of  exposure,  by 
what  modifying  process  can  they  be  made  available  for  reducing 
observations  taken  in  different  circumstances  T 


Suppi.  vni. 

Mr.  Symons. 
Bain  gauges. 


vm. 

LsTTEB  from  Mr.  O.  J.  Symons  in  London  to  Mr.  Ch,  Jelinek, 

Vienna. 

62  Camden  Square,  London,  N.W. 
Dear  Sir,  August  20th,  1873. 

As  it  will  be  impossible  for  me  to  have  the  honor  of  attending  at  Vienna 
I  must  content  myself  with  expressing  my  earnest  wish  for  the  success  of  the 
meeting, 

I  enclose  herewith  report  upon  the  modes  adopted  in  England  for  the  obser- 
vation of  Solar  Radiation*  as  requested  by  the  Conference  at  Leipzig,  and  my 
friend  Mi;  Buchan  will  present  to  the  Congress  a  specimen  of  the  instrument 
used. 

I  do  not  quite  understand  from  the  Berickt 'whht  decision  was  arrived  at  at 
Leipzig  respecting  rain  gauges,  but  I  rather  fear  that  the  very  extensive  series 
of  experiments  inade  in  this  countrv  were  not  known  to  some  of  the  speakers^ 
I  therefore  think  it  may  be  desirable,  in  order  to  avoid  needless  repetition,  to 
state  briefly  what  has  been  done. 

The  gauges  used  in  these  experiments  were  constructed  in  the  year  1863  for 
the  purpose  of  determining  with  precision  whether  any  difference  really  existed 
in  tne  amount  of  rainfall  recorded  by  gauges  differing  in  the  size  of  their 
receiving  areas.  The  area  of  the  circular  ones  varied  from  0*8  in.  to  452  in. 
and  the  square  ones  had  areas  of  25  and  100  inches  respectively.  The  largest 
gauge  therefore  had  a  receiving  sui^iace  more  than  500  times  as  great  as  that  of 
Qie  smallest. 

During  the  past  eight  years  these  instruments  have  been  in  nearly  constant 
operation,  in  three  localities,  different  both  in  their  physical  and  geological 
characteristics,  and  in  the  character  of  their  rainfaJl. 

After  experience  had  been  gained  as  to  the  points  requiring  attention  it  was 
found  that  gauges  of  any  size  not  less  than  3  inches  (76mm.)  diameter,  pro- 
vided that  they  are  constructed  on  one  pattern,  and  have  their  orifices  at  the 
he^ht  of  1  foot  (0*3m.)  above  the  soil,  give  results  agreeing  within  1  per  cent. 

The  following  table  gives  an  epitome  of  the  results  obtained  from  experi- 
ments continued  during  seven  years  with  gauges  of  the  following  diameters : — 


Place  of  Observa- 
tion. 

inch. 

1 

inch. 
2 

inch. 
S 

inch. 
4 

inch. 
6 

inch. 

square 

6 

inch. 
6 

inch. 
8 

inch. 

square. 

10 

inch. 
12 

inch. 
24 

Calne 

Strathfield-          ") 
Turgiss       .         j 
Hawsker    » 

•93 

•96 
•97 

•96 
•97 
•99 

•99 

1-00 

•99 

1^01 

1-00 

•97 

1-00 

•97 
•97 

l^OS 

•98 

1-01 

1-03 

•98 

1-02 

•98 
•97 

1^00 
•98 
•99 

1-00 
1-00 
1^00 

Mean 

•958 

•978 

•990 

1-000 

•990 

•970 

1-007 

1-010 

•976 

•990 

1-000 

The  completeness  with  which  this  problem  has  been  worked  out  renders  it 
less  necessary  that  similar  comparisons  should  be  repeated ;  but  if  such  a  course 
be  resolved  upon,  it  may  save  trouble  to  those  who  may  be  charged  with  the 
design,  construction,  or  observation  of  the  instruments,  to  be  forewarned  that. 


*  Bee  Supplement  No.  IX. 
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TuolesB  the  very  greatest  care  is  taken  in  every  particular,  and  at  every  stage  of  Suppl.  VIII. 
the  comparison,  discordant  results  are  sure  to  be  obtained.  Mr.  Symons. 

The  recommendation  that  all  gauges  should  be  14  inches  (0'36m.)  in  diameter  xj^^  oauces 
and  8  ft.  2  in.  (2^  metres)  above  the  ground,  appears  inexpedient  for  the  fol-  ^       ' 

lowing  as  well  as  other  reasons. 

1.  A  gauge  so  placed  will  collect  nearly  7  per  cent,  less  than  the  true  rain- 

ffdl  reaching  the  surface  of  the  ground,  and  the  advantage  gained  by  so 
great  an  elevation  is  not  obvious. 

2.  Tne  use  of  a  gauge  having  so  large  a  receiving,  area  possesses  no  advan- 

tage over  that  of  one  havmg  one-fourth  of  the  area. 

3.  So  Large  a  gauge  does  not  accord  witib  the  suggestion  of  Dr.  Mohn  to  the 

Leipzig  meeting,  nor  with  the  practice  of  this  country,  of  France, 

America,  India,  or  Australia,  in  wnich  countries  collectively  about  5,000 

gauges  are  in  operation,  very  few  of  which  exceed  8  in.  (0*20m.)  in 

diameter,  or  3  feet  (say  Im.)  above  the  ground. 

As  it  is  improbable  that  absolute  uniformity  will  be  attained,  I  hope  that  it 

will  be  resolved  that  in  every  annual  publicaHon  the  height  of  the  orijice  of 

every  rain  gauge  above  the  ground  shall  he  stated. 

It  is  also  of  vital  importance  that  every  change  in  the  rain  gauge  or  in  its 
height  should  be  distinctly  noticed,  and  desirable  that  such  note  should  be  at 
the  foot  of  any  record  of  observations  rather  than  in  any  other  part*  of  a 
publication. 

Perhaps  I  may  in  conclusion  be  allowed  to  state  that  if  the  records  of  the 
experiments  on  other  branches  of  rainfall,  such  as  the  influence  of  elevation, 
the  best  materials  of  which  to  make  gauges,  the  relative  amount  collected  by 
gauges  with  funnels  inclined  to  the  horizon,  are  desired,  it  will  afford  me 
pleasure  to  forward  any  information  in  my  power. 


IX.  SappL  IX. 

Mr.  Symons. 
On  the  Means  adopted  in  England  for  the  Determination  of  the  Radiation. 
Amount  of  Solar  Radiation,  by  Mr.  G.  J.  Symonb. 

62,  Camden  Square,  London,  August  20th,  1873. 
The  determination  of  the  amount  of  Solar  Radiation  may  be  defined  as  that 
of  the  greatest  heating  power  of  the  direct  rays  of  the  sun,  which  probably 
varies  with  four  causes  : — (1)  Changes  of  solar  energy ;  (2)  the  Sun's  altitude ; 
(3)  the  height  of  the  place  of  observation,  and  (4)  the  state  of  the  atmosphere 
through  which  the  rays  have  to  pass.  Almost  every  apparatus  designed  for 
the  determination  of  this  element  has  been  constructed  on  the  principle  of  the 
expansion  •of  fluids  by  heat,  but  in  many  cases  the  direct  action  has  been 
replaced  by  indirect  action,  with  no  obvious  advantage.  In  England  the 
apparatus  used  by  the  large  majority  of  observers  has  always  taken  the  form  of 
a  registering  maximum  thermometer.  The  instrument  now  generally  adopted 
is  tiie  final  result  of  many  years'  experiments  by  many  observers,  and  as  each 
feature  in  its  construction  has  a  special  object,  it  is  necessary  to  explain  each. 

1,  The  bulb  of  the  thermometer  is  very  small,  to  secure  rapid  action  (great 

sensibility). 

2,  The  bulb  and  1  inch  (25  mm.)  of  the  stem  are  coated  with  dull  black ; 

dull  black  because  it  was  found  that  black  glass  (which  was  formerly 
used),  having  a  vitreous  surface,  reflected  many  of  the  heat  rays,  while 
the  dull  black  absorbs  nearly  all  which  fall  upon  it.  It  was  found 
necessary  to  blacken  part  of  the  stem,  because  otherwise  the  unblackened 
Btem,bemg  cooler  than  the  bulb,  reduced  its  temperature  by  conduction. 

3,  The  thermometer  is  enclosed  in  a  thin  glass  jacket,  of  which  the  bulb  has 

a  diameter  of  about  2J  in.  (67  mm.),  from  which  the  air  is  removed  by 
an  air  pump. 
The  object  of  this  outer  jacket  is  the  elimination  of  purely  local  effects,  such 
as  dampness,  eddies  of  wind,  &c. 

This  size  of  jacket  has  been  found  to  render  the  instrument  more  exactly 
comparable  than  a  smaller  size.    The  jackets  have  been  tried  with  (1)  open 
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Sappl.  IX. 
Mr.  Symons. 
Badiation. 


ends,  (2)  ordinary  air^  (3)  chemically  dried  air,  (4)  varicms  gases,  (5)  partial 
exhaustion,  (6)  nearly  peifect  exhaustion.  Of  these  various  methods  the  last 
mentioned  proves  the  hest. 

The  instniment  thus  constructed  may  be  regarded  as  having  only  one  dis- 
turbing element,  viz.,  the  temperature  or  the  external  jacket.  The  difference 
between  the  temperature  of  the  black  bulb  and  the  external  jacket  is  an  -exact 
measure  of  the  intensity  of  the  sun's  rays.  It  is  found  that  this  difPerence  is 
the  same  in  whatever  position  the  instrument  is  placed.  By  exposing  it,  there- 
fore, freely  to  sun  and  air  at  a  considerable  height  above  the  ground  we  have 
the  jacket  so  little  heated  above  the  temperature  of  the  air  that  the  excess  of 
the  reading  of  the  thermometer  with  blackened  bulb  above  the  temperature  of 
a  thermometer  in  the  shade  ma^  be  regarded  as  a  very  accurate  measure  of  the 
intensity  of  the  sun's  rays.  This  object  is  effected  in  the  manner  shown  by  the 
accompanying  figure.     (Cut  not  given). 

Thus  arranged,  it  will  with  the  least  possible  trouble  give  results  not  only 
strictly  comparable  at  all  times  and  places,  but  equal,  if  not  superior,  in  accu- 
racy to  any  of  the  costly  instruments  known  to  the  writer,  while  in  facility  of 
observation  and  lowness  of  price  it  surpasses  them  all. 

In  conclusion  the  writer  begs  to  refer  for  further  particulars  to  a  very  able 

gaper  by  the  Rev.  F.  W.  Stow  in  the  Quarterly  Journal  of  the  Meteorological 
ociety,  April  1873,  of  which  a  copy  is  sent  herewith. 


Suppl.  X.  X. 

Prof.  Brohns.       On  the  Obsebvation  of  Earth  Tebipbratures. — By  C.  Bruhns. 

^•^^  Since  the  year  1866, 1  have  had  observations  of  Earth  Temperature  made  in 

Temperatures.    ^]jg  gardens  of  the  Leipzig  Observatory,  both  with  long  thermometers  with 

rather  large  quicksilver  bulbs  and  fine  bore,  which  can  be  read  above  the  surface 

of  the  earth,  as  also  with  short  ordinary  thermometers  which  are  fastened  on 

rods  and  plunged  in  holes. 

The  bulbs  of  the  first  kind  of  thermometers  were  placed  at  depths  of  9*8 
7*9,  7*9,  6-2,  4-3,  3*3,  2*4,  2*0,  1*3,  and  07  feet  below  the  surfoce,  and 
I  have  published  the  results  of  the  observations  made  with  them  in  the 
"  Results  of  the  Meteorological  Observations  at  the  Stations  of  the  Kingdom 
"  of  Saxony,"  (years  3-7.) 

The  thermometers  were  very  carefully  tested  before  they  were  sunk  and 
the  correction  of  zero  determined  accurately  to  about  0°*  10,  As  the  column 
of  quicksilver  in  the  soil  is  exposed  to  aifferent  temperatures,  and  extends 
to  more  than  18  ins.  above  the  surface,  the  reduction  of  the  thermom3ter 
observations  is  difficult,  in  consequence  of  the  variations  of  temperature, 
for  it  is  well  known  that  the  temperature  of  the  soil  in  the  upper  strata 
depends  on  that  of  the  air,  and  is  rather  changeable.  Strictly  speaking  there- 
fore the  corrections  which  have  been  applied  to  the  readings  of  these  ther- 
mometers must  be  calculated  afresh  for  each  reading,  and  the  thermometers 
which  are  sunk,  and  which  are  to  give  the  temperature  in  the  ground  at 
different  depths,  give  also  data  for  the  corrections.  Inasmuch,  however,  as  the 
continual  change  of  the  corrections  causes  a  very  troublesome  piece  of  work 
in  the  reduction,  I  as  well  as  the  observers  at  other  stations,  have  contented 
myself  with  deducing  monthly  \'alues  for  the  corrections  which  have  to 
be  applied,  and  carrying  out  the  reductions  with  these  mean  values.  Such 
a  table,  with  the  corrections  for  the  Leipzig  earth  thermometers,  wiU  be  found 
in  the  third  and  fourth  volumes  of  the  above-mentioned  ^'  Results,"  and  the 
values  of  the  readings  have  been  corrected  by  means  of  them. 

The  thermometers  which  are  plunged  cannot  easily  be  taken  out  of  the  soil, 
and  therefore  changes  which  may  take  place  in  them  cannot  easily  be  investi- 
gated, accordingly  in  course  of  time  unavoidable  errors  arise  from  this.  I  have 
not  been  able  to  apply  the  most  exact  means  of  determining  such  corrections,  and 
generally  the  temperature  in  the  earth,  viz.,  the  thermo-electric  chain  with 
^vanic  action,  by  means  of  which  method,  as  is  well-known,  Oberbergrath 
Keich,  of  Freiberg  in  Saxony,  determined  the  temperature  of  the  rocks  in  the 
mines. 
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After  all,  tlie  uncertainly  of  the  temperatures  read  by  long  thermometer^      SnppL  X. 
Bunk  in  the  ground  and  anerwards  corrected  seems  to  me  to  amount  to  some  prof.  Brahns* 
tenths  of  a  degree  and  even  more.  Earth 

The  earth  temperatures  which  have  been  obtained  from  short  thermometers  Temperatures, 
at  the  same  time  as  from  these  thermometers  which  have  got  continuous  tubes, 
have  been  obtained  from  instruments  plunged  in  earthen  pipes  sunk  in  the 
ground.  The  earthen  pipes  were  closed  as  air-tight  as  possible  on  the  outside, 
and  the  thermometer  bulbs  were  surrounded  by  a  bad  conductor  of  heat,  so  that 
when  the  thermometers  are  taken  out  they  would  keep  their  temperature  for  the 
space  of  10  minutes  to  within  0^*2.  We  may  assume  that  a  state  of  thermic 
equilibrium  exists  between  the  temperature  at  the  bottom  of  the  pipe  and  the 
t^perature  of  the  surrounding  soil,  and  so  by  such  short  thermometers  we  can 
obtain  the  true  temperature  of  the  soil,  as  soon  as  we  know  the  conditions  of 
this  equilibrium.  We  have  then  the  great  advantage  of  being  able  at  any 
moment  to  examine  the  thermometers  and  to  compare  them  with  standard 
thermometers.  I  have  not  yet  been  able  to  determine  accurately  enough  what 
these  conditions  of  equilibrium  are,  or  how  far  the  temperature  of  the  air  in 
the  earthen  pipes  differs  from  the  earth  temperature,  especially  when  the 
outside  air  is  colder  than  the  latter.  For  the  present  it  appears  that  for  tem- 
peratures in  depths  down  to  3  feet,  on  an  average,  the  temperatures  of  the 
continuous  thermometer,  and  that  of  the  movable  thermometer,  agree  almost 
exactly,  while  in  greater  depths,  (to  10  feet),  the  yearly  mean  remains  nearly 
the  same,  while  the  annual  oscillation  in  the  movable  thermometers  is  almost 
2°  greater. 

'The  amount  of  agreement  in  the  monthly  means,  between  the  continuous 
and  short  thermometers,  is  shown  by  the  temperatures  obtained  in  the  years 
1871  and  1872  with  thermometers  at  10  feet  and  3  feet  in  depth. 


Continuous 

Short 

Continuous 

Short 

MOVTHB. 

Thermometer 

Thermometer 

Thermometer 

Thermometer 

10  Feet. 

10  Feet. 

8  Feet. 

3  Feet. 

1871. 

January  -            -            - 

38-97 

42-26 

35-65 

36-27 

February 

88-17 

40-51 

i         35-37 

35  01 

March    . 

88-97 

40-41 

;         37-25 

37-81 

April      . 

42-26 

41-90 

1         42-49 

42-08 

Blay        .           -            - 

45-45 

44-37 

47-66 

47-84 

June       -            -           - 

50- 13 

47-17 

52-70 

5216 

July       -            -            - 

63-60 

51-80 

57-61 

57-02 

August  - 

66-71 

54-55 

69-67 

59-23 

September 

65-27 

54-91 

57-15 

57-56 

October  - 

54-82 

53-11 

50-90' 

51-31 

November 

46-86 

49-95 

43-47 

44-96 

December 

41-59 

45-73 

40-15 

40-51 

1872. 

January-           -       .    - 

39-20 

42-26 

35-47 

36-86 

Tebruary 

88- ?l 

40-69 

35-78 

36-73 

March    - 

89-74 

40-41 

38-84 

39-56 

^  :     :     : 

43-21 

42-49 

45-19 

45-01 

47-91 

46-35 

51-44 

50-49 

June      ... 

51-85 

49-77 

56-94 

55-27 

July       . 

54-50 

52-57 

59-72 

59-23 

August  - 

57-51 

54*99 

60-80 

60-85 

September 

56-85 

56-30 

58-69 

69-69 

October- 

53-29 

54-99 

52-75 

53-83 

November 

48-97 

51-80 

46-68 

47-71 

The  earthen  pipes  had  rather  large  mouths,  and  I  thought  that  by  narrower 
mouths  I  should  obtain  better  agreement.  I  therefore  took  wooden  pipes,  with 
openings  of  about  0*2  in.  in  diameter.  Since  December  1872  we  have  obtained 
the  following  figures  for  Uie  short  thermometers  in  wooden  pipes  and  the  long 
thermometers  ** 
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Siq>ptL  X* 
FraHBrnhiis* 
Earth 
Temperature. 


M0VTE8. 


1872  December 
1878  January  - 

Febmary 

March     - 

April 

May 

June 

July 

August    - 


45*46 
42*69 
40*98 
40-28 
43-02 
46*00 
50-29 
54-54 
56-95 


49-42 
46-69 
44*56 
43*16 
44-24 
46*40 
49-21 
53-17 
55*90 


42*26 
89*88 
86*10 
88  16 
43*59 
47-08 
54*28 
59*79 
61*56 


44*49 
41*94 
38*52 
39*74 
44-56 
47*80 
54- 18 
59-76 
61  05 


40*50 
38*84 
35*35 
39*02 
43-81 
47*52 
56*98 
62*82 
62*85 


111 


41*58 
40*06 
35*85 
38*77 
44*46 
47-88 
56*52 
61*84 
62*49 


40*60 
88*98 
34*94 
39-09 
4312 
46-47 
56-77 
63-21 
63*10 


IM 


39*88 
38*58 
33*98 
37*69 
43-41 
47-41 
56-84 
61*95 
62-31 


We  see  here  that  the  short  thermometers  plunged  in  wooden  pipes  again 
affree  better  at  shallow  depths  with  the  continuous  thermometers  than  at  depths 
of  3  metres,  and  the  oscillations  which  are  observed  in  the  short  thermometers 
are  less  than  tiiose  in  thermometers  with  long  tubes. 

As  to  the  depths  which  should  be  chosen  K>r  the  thermometers,  two  systems 
may  be  adopted;  you  may  either  choose  definite  depths,  as  I  have  done 
lately,  of  0*3,  0*8, 1 '6,  2*6,  3*3,  4*8,  6*6  and  9*8  feet,  or  you  may  choose 
such  depths  as  will  give  only  oscillations  of  a  definite  number  of  degrees.  The 
latter  svstem,  however,  cannot  be  introduced  until  the  oscillations  are  deter* 
mined  by  the  former ;  and  besides  from  year  to  year  the  oscillations  at  definite 
depths  will  not  always  be  the  same,  because  they  depend  upon  the  temperature 
of  the  outside  air,  I  should  therefore  give  preference  to  the  former  svstem. 

For  the  wants  of  civil  life,  as,  for  instance,  A^culture,  it  seems  tnat  greater 
depths  than  about  10  feet  are  hardly  wanted  in  our  latitudes,  as  according  to 
the  observations  of  the  last  eight  years,  frost  in  Germany  seldom  goes  deeper 
than  3  feet.  In  higher  latitudes  greater  depths  will  have  to  be  (chosen,  and 
besides,  if  possible,  observations  in  greater  depths  might  seem  to  be  desirable 
in  stations  of  the  first  order,  although  there  too  very  often  the  water  in  the 
soil  will  soon  set  a  limit. 

Moreover,  a  great  deal  depends  on  the  nature  of  the  soil,  and  especially  on 
the  site  of  observation ;  as,  for  instance,  whether  the  thermometers  are  always 
in  the  shade  or  exposed  to  the  sun.  In  'the  garden  of  this  Observatorv  I 
have  taken  the  same  nature  of  soil  (first  2  feet  garden  earth,  then  about  7  feet 
yellow  sand,  and  then  loam),  in  two  difiPer^t  places,  and  plunged  in  each  a 
set  of  earth  thermometers,  of  which  one  was  always  in  the  shade,  the  other 
exposed  to  the  sun's  rays  for  the  greatest  part  of  the  day,  and  for  the  last  few 
months  have  obtained  tne  following  results.  (The  shaded  set  is  marked  with 
A,  the  other  with  B  : — 


Begtb. 

}  .-, 

0*8 

1*6 

2*6 

•8*8 

4*8 

6*6 

9*8 

Peet. 

^ 

Months 

A. 

B. 

A. 

B. 

A- 

B. 

A. 

B. 

A. 

B. 

A. 

B. 

A. 

B. 

A, 

B. 

187S. 
April - 

48^46 

47-88 

48^41 

46^80 

44'4e 

46^88 

44'46 

46^5 

44*66 

46^70 

4t*38 

44^81 

4^4^ 

4V66 

44^24 

44^18 

Uhj   ' 

48*18 

63*80 

*7*41 

51*64 

47*88 

61-08 

47*84 

60-32 

47*80 

48-81 

47-01 

48-00 

47-28 

47-10 

46-40 

46*76 

June  - 

57-84 

64-61 

66*84 

61-05 

66-62 

60*04 

66-86 

68-82 

54*18 

57-20 

62-84 

68-64 

61*40 

61-04 

49*21 

60*00 

July  . 

62-17 

69-87 

61-95 

67-S» 

61*84 

66-95 

61-02 

68-86 

50*76 

62*24 

57-02 

68-50 

66-48 

66*60 

63*17 

68*98 

August 

62*69 

89*69 

68*31 

06»62 

62*40 

65-87 

62*28 

68*76 

61-05 

62*80 

60-04 

60-15 

68-86 

50-00 

65*00 

66-41 

These  figures  show,  as  would  be  supposed,  that  the  sun  raises  the  temperature 
in  the  earth  to  a  very  considerable  depth,  but  how  great  this  influence  is,  and 
how  much  in  the  above  figures  is  to  be  referred  to  special  local  influences^ 
cannot  be  proved  until  the  observations  have  embraced  a  longer  period. 
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XL  SuppL  XI. 

Descbiption  of  a  Simple  Wikd-Gauoe  which  can  be  fitted  on  any  Frof.  Wild, 
wind  vane.    By  H.  Wild. 

Report  to  the  Second  Sub-Committbb  appointed  to  discuss  Questions  7-9  Wind  gauge. 

of  the  Prograzmne. 

In  the  year  1861  I  introduced  at  the  Meteorological  Stations  of  the  Canton  PP*  ^^*  ^^* 
Berne  a  wind  vane  with  a  simple  wind-gauge*  waich  has  worked  admirably 
there,  and  was  introduced  later  to  the  other  meteorological  stations  in  Switzer- 
land, as  well  as  those  in  the  Grand  Duchy  of  Baden.  I  was  afiraid  that  this 
apparatus  would  not  be  suited  to  stand  the  severe  winter  of  the  North,  and  bo 
laid  not  introduce  it  at  the  Russian  stations  until  an  instrument  of  that  kind 
had  acted  for  at  least  two  years,  without  the  least  disturbance,  at  the  Central 
Observatorv  in  St.  Petersburg.  Since  that  time  we  have  not  received  a  single 
complaint  nom  any  of  our  stations  which -have  received  the  new  apparatus. 

The  wind'Vane  consists  of  an  iron  pipe  with  a  steel  cap  on  its  upper  end, 
which  rests  on'  the  steel  point  of  an  iron  rod,  passing  through  the  pipe  and 
therefore  turning  with  great  ease  round  this  point.  On  its  lower  end  the  pipe 
carries  on  one  side  the  vane,  consisting  of  two  plates  of  sheet  iron,  inclined  at 
the  angle  of  20^  to  each  other;  and  on  the  other  side  a  rod  with  a  counter- 
poise of  lead ;  on  the  upper  end  of  the  pipe  the  wind-gauge  is  fixed.  This  is 
composed  of  a  horizontal  bar,  &8tened  to  the  pipe  by  means  of  a  ring,  and 
serves  to  hold  a  rectangular  plate  of  tin.  The  latter  is  held  at  its  upper  edge, 
which  is  somewhat  thickened  by  the  points  of  two  screws  inserted  m  the  oar 
which  serves  as  a  horizontal  axis  of  rotation  for  it,  and  when  it  turns  about 
them  it  moves  along  an  arc  attached  to  the  same  bar;  four  points  attach^  to 
this  arc  serve  to  determine  the  angle  of  deviation  of  the  tin  plate,  when  it, 
after  having  first  been  arranged  by  the  wind  at  right  angles  to  tne  wind  vane, 
is  disturbed  from  its  vertical  position  of  rest.  The  plate  is  1  foot  lonff 
and  6  inches  wide,  and  weighs  9  ozs.  Originally  the  points  were  placed 
in  such  positions  that  the  plate,  when  lifted  to  them,  made  the  angles  of 
ISPj  40°,  63°,  and  76°  with  the  vertical,  and  this  gave,  in  accordance  with  the 
usual  estimation  of  the  wind's  force,  Light,  Moderate,  Strong,  and  Stormy 
winds.  This  scale  of  4,  or  strictly  speaking  of  5  parts,  has,  just  as  the  scale 
of  10  latelv  adopted  by  us,  and  as  all  other  wind  scales  in  use,  so  much  that 
ia  optional  that  it  cannot  be  satisfactory,  and  prevents  any  comparison  with  the 
existing  wind-force  scales.  Since  at  the  Meteorological  Conference  at  Leipzig 
metres  per  second  were  recommended  as  a  general  measure  for  wind  velocity, 
it  seemed  to  me  desirable  to  replace  all  scales  of  wind-force  by  one  expressed 
in  this  absolute  measure,  so  that  a  very  simple  instrument  might  at  least  nve 
the  Force  or  the  \e\ocitj  of  the  wind  by  approximate  measurements  aooor£ng 
to  thia  measure.  For  this  purpose  the  above  wind-gauge  seemed  ^uite  suitable. 
We  only  have  to  ^d  out  to  what  angles  winds  above  the  velocity  of  1, 2,  3, 
&c.  me&es  per  second  will  lift  the  plate.  Unfortunately  the  present  state  of 
aero-dynamics  wiU  not  allow  us  to  determine  these  angles  theoreticaUy ;  they 
can  therefore  only  be  determined  empirically. 

As  soon  as  the  Observatory  got  last  autumn  one  of  Combes'  aoparatus  for 
testing  anemometers  I  directed  one  of  the  assistants  of  the  Observatory, 
M.  Dohrandt,  to  carry  out  the  empirical  graduation  of  the  above-named  wina- 
gauge  therewith.  I  reserve  it  for  M.  Dohrandt  to  give  the  complete  account 
of  his  numerous  series  of  observations  with  this  and  other  instruments, . 
especially  Robinson's,  and  shall  only  give  the  final  results  at  which  he  arrived 
for  the  instrument  which  is  now  in  question. 

Under  the  hypothesis  that  the  plate  is  9  ozs,  in  weight,  I  foot  high,  and  6  inches 

*  H.  Wild,  Beport  on  the  Meteorolofi^cal  Operations  in  the  Canton  Berne  in  the  year  1861* 
HittheilTiDgen  der  Natur-forschenden  Gesellachatt  in  Bern  fOr  1862,  p.  221. 
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Sappl.  XI.      wide,  the  following  are  the  angles  in  which  it  is  raised  by  the  foUowing 

Prof:  Wild.        ^°<^8  •— 
Wmd  gauge. 


Wind-velocity  in 
Metres  per  Second. 

Lifting  Angle  of 

Wind-velocity  in 
Metres  per  Second, 

Lifting  Anffle  of 
the  Plate. 

1 
2 
8 

4 
5 
6 

2-0 
7-0 
14-0 
22-8 
32-7 
42-3 

7 

8 

9 

10      ' 
12 
14 

52*6 
62-0 
66-3 
69-9 
74-2 
77-0 

The  apparatus  has  only  been  accurately  tested  up  to  10  metres  per  second ;  the 
two  last  figures  are  graphically  interpolated. 

If  we  insert  on  the  graduated  arc  a  point  at  the  place  corresponding  to  the 
angle  of  each  of  the  even  numbers  for  veiocity(exceptingl2)  and  so,  on  the  whole, 
have  6  points,  it  is  very  easy,  even  when  the  vane  is  placed  on  a  mast 
33  feet  high,  to  read  the  position  of  the  plate,  on  an  average  to  within  5° 
accurately,  and  so  to  determine  the  individual  metres  per  second  of  the  velocity 
of  the  wind.  According  to  M.  Dohrandt's  experience,  it  is  to  be  recommended 
not  only  to  take  the  mean  position  of  the  oscillating  plate,  but  during  about 
5  minutes  to  observe  the  two  extreme  positions  of  it ;  sb  the  mean  of  the  latter 
gives  much  more  easily  and  certainly  the  true  mean  velocity  at  the  time  of 
observation. 

In  making  the  plate,  care  should  be  taken  that  the  above  dimensions  should 
be  preserved  as  accurately  as  possible,  but  small  variations  in  the  weight  even  of 
+  300  grains  have  only  produced  slight  alterations  in  the  angles  of  deviation. 
The  pipe  which  stands  before  the.  plate,  and  so  is  first  struck  by  the  wind,  and 
keeps  something  off  from  the  plate,  has  in  our  instruments  a  diameter  of 
0-7  in. 

The  usual  designations  of  the  winds  would,  therefore,  correspond  in  the 
following  way  to  the  measured  velocities  : — 


Usual  Deaupation  of  the 

Velocity  of  the  Wind. 

Metres. 
Per  Second. 

KUometroi.         EngUsh  Miles. ' 
Per  Hour.              Per  Hour. 

Very  light  bree^ 

Light     -            -            -            - 

Gentle    -           .            -            - 

Moderate           ... 

Moderately  fresh 

Fresh     -            -            -            - 

Veryfifesh 

Moderately  strong 

Strong  .... 

Very  strong       -            -            - 

Bather  violent   - 

Violent- 

Very  violent      - 

Moderate  storm  -           -           - 

Storm    -           .            -            . 

Heavy  storm      ... 

Moderate  hniricane 

Hurricane          ... 

Violent  Hnrricane 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 

\t 

18 
20 
23 
26 
30 
85 

3-6 
7-2 

11 

14 

18 

22 

25 

29 

32 

86 

43 

50 

57 

65 

72 

83 

94 
108 
126 

2-2 
4-4 
6-7 
9 

11 

13 

16 

18 

20 

22 

27 

31 

36 

40 

45 

51 

58 

67 

79 

Our'  wind  gauge  would,  therefore,  only  enable  us  to  measure  the  Force  or 
Velocity  as  far  as  "  violent  wind"    For  stronger  winds  we  must  estimate  the 
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de^ee  of  force  according  to  the  distance  the  plate  passes  beyond  the  last 
point.  If  we  have  to  measure  greater  velocities^  a  second  instrument  with 
a  heavier  plate  of  tiie  same  area  may  be  used,  •  but  for  such,  an  empirical 
graduation  will  m^  w^  not  unimportant  difficulties. 


XII.  SuppLXn. 


Bepobt  on  the  Inspection  of  the  Scottish  Meteobological     Mr.Buchan, 
Stations,  by  Alexander  Buohan*  Ioq[>ection. 

The  instruments  I  take  with  me  on  inspecting  stations,  are  :— 
A  Bofl^  of  Trade  Barometer. 
An  Aneroid  Barometer. 
A  Standard  Thermometer. 
A  Rain  Gauge  testing  apparatus,  and 
A  Compass. 
On  arriving  at  the  station  I  han^he  barometer  and  aneroid  side  by  side 
with  the  barometer  at  the  station ;  then  collect  all  the  thermometers  and  place 
them  along  with  the  standard  thermometer  in  a  basin  of  water,  selectmg  if 
possible  a  room  where  there  is  no  fire. 

After  some  time  has  been  allowed  to  elapse  the  comparison  of  the  different 
instrumenta  is  made* 

1.  Barometer. 

The  Board  of  Trade  Barometer  and  Aneroid  are  compared  with  the  Standard 
Barometer  in  the  Society's  office  before  and  after  the  visit  of  inspection. 

The  Aneroid  is  tiJien  as  a  check  on  the  Board  of  Trade  Barometer,  since  it  is 
found  that,  however  great  be  the  care  taken,  air  does  sometimes,  though 
doubtless  rarely,  get  mto  the  tube  of  the  barometer  in  the  transit ;  and  the 
aneroid  enables  me  to  know  whether  this  has  occurred  before  or  after  the 
inspection  of  the  station  barometer. 

The  following  readings  are  taken : — 

Own  reading.  Observer's  reading. 

Board  of  Trade  barometer     -       —  — 

Aneroid         -  *  .       —  — 

Station  barometer     -  -       —  —  —  — 

It  is  seen  if  the  observer  can  set  his  barometer  (ivory  point,  &c.)  and  the 
vernier,  and  read  off  correctly.  The  liability  of  such  errors  of  observation 
occurring  at:  1*000  inch,  0*500  inch,  or  0*050  inch,  either  too  high  or  too 
low,  is  pointed  out  to  the  observers,  and  how  they  are  likelv  to  happen. 

If  any  air  be  in  the  tube  of  the  barometer,  I  expel  it,  unless  it  be  a  Board  of 
Trade  barometer,  in  which  case  it  must  be  sent  to  an  optician, 

2.  Thermometeri, 

At  erery  inspection  the  thermometers  are  comnared  with  the  Society's 
rtandard  at  le|wt  at  one  temperature,  viz.,  that  of  tne  basin  of  water  refeired 
to  above  which  has  been  in  a  room  of  a  practically  uniform  temperature  for 
about  two  hours,  the  object  being  to  ascertain  whether  the  mercurial  ther- 
mometers or  the  others  read  any  higher  than  at  the  previous  comparison,  or 
whether  any  minute  portion  of  the  spirit  be  lodged,  unseen,  at  the  top  of  the 
tube.  It  haa  been  found  that  none  of  these  points  can  be  satisfactorily  ascer- 
tained unless  the  thermometers  be  placed  in  a  fluid  of  uniform  temperature 
for  a  considerable  time.  If  any  of  the  spirit  be  lodged  in  the  top  of  ine  tube, 
I  expel  it  and  show  the  observer  how  to  do  it  himself. 

If  I  have  a  list  of  the  errors  of  the  instruments,  obtained  by  a  previous 
compariaon,  or  by  certificate  from  Greenwich  or  Kew,  I  am  content  with  the 
examination  of  the  temperature  at  one  point  of  the  sode;  but  if  I  have  no 
such  list  of  eiTors,  a  comparison  ia  made  at  three  points,  via.,  at  freezinff,  if  ice 
can  be  obtained,  at  the  temperature  of  the  room,  and  at  from  70°  to  80^. 
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Snppl.  XIL  '^^  observer  reads  the  thermometers,  and  ffoes  through  the  process  of  setting 

Mr  B  chaiL  ^^^  maximmn  and  minimum  thermometers,  tiiat  I  may  see  he  understands  this 

TnaL»«.^/.n  part  of  his  work,  and  occasion  is  taken  to  point  out  tne  liability  to  error,  even 

inspection.  g^  ^^^  ^^  observers,  of  10°  and  6°. 

In  reading  the  thermometers  special  attention  is  given  to  see  that  the  under- 
ffround  ones  are  read  properly ;  that  the  eye  is  on  a  level  with  the  mercury  of 
the  thermometers. 

Particular  attention  is  paid  to  the  state  of  the  muslin  of  the  wet  bulb  of 
the  hygrometer,  and  generally  that  this  instrument  is  kept  in  good  working 
order. 

The  mode  of  taking  the  temperature  of  the  sea  by  boat  (or  otherwise)  and 
the  place  where  the  observations  are  made  are  carefully  noted,  and  inquiry  is 
made  as  to  local  currents,  so  as  to  ascertain  whether  any  currents  from  heated 
or  cooled  sands  are  likely  to  affect  the  readings. 

III.  Louvre  Board  Box  for  Thermometers. 

The  following  points  are  noted  •' — 

1.  Its  colour  outside. 

2.  „         inside. 

3.  In  what  direction  the  door  opens. 

4.  Extent  of  grass  plot  in  which  it  is  placed. 

5.  The  bulbs  of  minimum  thermometer  and  those  of  dry  and  wet  hygro- 

meter hang  at  the  same  level,  viz.,  4  feet  above  the  ground,  and  that  the 
maximum  thermometer  is  hung  above  the  minimum  thermometer. 

6.  Distance  of  bulbs  of  minimum  thermometer,  dry  and  wet  from  lower  edge 

of  louvres. 

7.  Fixing  of  box,  if  sufficiently  firm  and  secure. 

I  am  directed  to  g^ve  very  special  attention  to  these  points  with  the  view  of 
securing  uniformity  in  the  observation  of  the  important  element  of  temperature 
at  the  society  stations. 

IV.  Rain  Gauge, 

The  following  points  are  ascertained  :— 

1.  Material  it  is  made  of  and  its  construction. 

2.  Diameter;  four  diameters  being  measured. 

3.  Measure.    If  measured  bv  a  scale  the  scale  is  compared  with  a  standard 

scale.  If  measured  with  a  graduated  glass  measiue  showing  0'  10  and 
0*01  inch,  these  measures  usually  bein^  made  to  0*50.  Water  is 
poured  into  the  observer's  measure  and  it  is  seen  how  many  standard 
grains  of  water  correspond  to  0*10,  0*20,  0'30,  &c.,  inch.  The 
graduation  of  the  hundredths  are  compared  with  standard  scale. 

4.  Height  above  ground. 

5.  Height  above  sea  level  and  how  this  has  been  ascertained. 

6.  Position,  if  sufficiently  free  and  open.     Distance  of  any  shrubs,  trees^ 

walls,  houses,  &c.,  from  the  gauge.  The  direction  in  which  these 
obstructions  to  the  free  exposure  of  the  gauge  lie  is  noted,  and  height  of 
these  obstructions  above  the  horizon  is  measured  with  an  Altometer. 

7.  Position  of  gauge  with  respect  to  hills,  rising  around,  and  valleys,  likely 

to  influence  the  amount  of  the  rainfall  of  the  district  where  the  gauge  is 
placed. 

V.  Wind. 

1.  Direction,  how  taken,  by  vane,  smoke,  &c.,  and  whether  the  points  used 
by  the  observer  be  true  N.,  S.,  E.,  and  W.,  are  ascertained  by  compass.  The 
direction  is  entered  true,  not  magneticaJ,  by  the  observers. 

2.  Force,  whether  observer  gives  his  estimated  force,  uniformly  with  the 
other  observers,  is  sought  to  be  ascertained  by  the  estimated  force  he 
gives  at  the  time  of  inspection.  The  scale  adopted  is  0  to  6,  and  it  is 
attempted  that  these  conform  to  Beaufort's  scale  (0-12)  1  agreeing  with  2, 
2  with  4,  &c. 

If,  fh>m  the  past  observations  of  the  observer,  very  much  wind  or  very  little 
wind  has  been  reported  from  the  station,  it  is  inquired  into  whether  the  excess 
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or  defect  is  due  to  the  eironeous  estimations  of  the  observer,  or  to  the  fact  of  Snppl.  XII. 
reaUy  a  greater  (or  a  less)  force  of  wind  orevailing  at  the  place.  ^f .  Bnchan. 

At  a  good  many  of  the  stations,  H.  C.  Anemometers  are  in  use.  I  cannot  Inspection.  ' 
howerer  say  that  the  working  of  these  instrmnents  is  quite  satisfactory.  As  we 
have  no  proper  means  of  testing  the  correctness  of  their  indications  we  do  not 
know  how  many  (if  indeed  any  at  all)  of  these  instruments  give  positive 
results,  and  it  is  certain  that  nearly  the  whole  of  them  are  not  comparable 
inter  se. 

There  are  also  a  number  of  simple  pressure  anemometers  at  the  stations, 
which  show  the  maximum  pressure  of  tne  wind  and  the  pressure  at  {he  moment 
of  observation. 

VI.  a<mds. 

The  estimation  of  the  amount  is  on  scale  0  to  10  from  the  zenith  to  alti- 
tude 45'». 

The  species  is  from  Howard's  nomenclature. 

The  oirection  of  motion  is  estimated,  in  one  or  two  cases  measured  by  an 
instrument  specially  constructed  by  Mr.  T.  Stevenson  for  the  purpose. 

The  correctness  of  the  observer's  estimation  of  the  amount,  species,  and 
direction  of  motion,  is  ascertained. 

At  several  stations  both  upper  and  lower  douds  are  observed  when  this  can 
be  done. 

VII,  Evaporometer. 

The  evaporation  is  observed  at  present  at  four  stations,  but  there  is  very 
great  difllcul^  in  securing  oomparaolenesa  in  the  results  of  these  instruments, 
and  the  positions  in  which  they  are  placed. 

VIII.  Ozone. 

Whether  Schonbein's,  Moffat's,  &c.,  test  papers  are  used  is  noted,  the  exact 
method  of  exposure,  and  observer's  estimation  of  depth  of  tint. 


The  results  of  the  inspection  are  entered  on  a  previously  prepared  blank 
Form,  the  details  being  filled  in  as  the  inspection  proceeds.  The  Foxm  secures 
that  nothing  is  omitted. 
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This  Index  is  only  a  tranglation  from  that  furnished  with  the  German  edition.   It  Is  hoped  that 
the  copious  cross  references  will  hi  some  measure  supply  the  wit  of  a  fuller  Index. 
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LETTER  OF  INVITATION. 


Meteorological  Office, 

116,  Victoria  Street,  London, 

25th  June  1874. 
Sib,  Maritime  Conference. 

I  HAVE  the  honour  to  inform  you,  that  it  has  been  decided 
by  the  Sub-Committee  (consisting  of  MM.  Buys  Ballot,  Mohn, 
Mouchez,  Neumayer,  and  myself),  appointed  by  the  Permanent 
Committee  of  the  Vienna  Congress,  that  it  is  desirable  to  hold  a 
private  conference  for  the  discussion  of  the  subject  of  Maritime 
Meteorology  in  London,  in  the  course  of  this  year. 

I  have'  received  authority  from  the  Meteorological  Committee  of 
the  Royal  Society,  to  place  this  Office  at  the  service  of  the 
Conference,  for  its  Meetings. 

The  Conference  will  assemble  on  the  31st  August,  at  noon,  and 
will  probably  last  three  or  four  days. 

I  have  the  honour  to  invite  you  to  attend  the  Conference 
personally,  or  to  authorize  some  Meteorologist  conversant  with 
the  subject  of  Maritime  Meteorology  to  represent  you. 

Copies  of  the  programme  proposed  by  the  Sab-Committee  for 
the  deliberations  of  the  Conference  are  enclosed  for  yourself,  and 
for  presentation  to  other  gentlemen  in  your  country  interested 
in  the  subject. 

I  have  already  issued  copies  of  this  Circular  to  the  gentlemen 
specified  below,*  and  I  hope  to  receive  a  reply  as  to  your 
intention  to  attend,  or  the  contrary,  previous  to  the  1st  of  August 
at  latest. 

The  Sub-Committee  will  feel  themselves  deeply  indebted  to 
you  if  you  can  procure  for  them  written  opinions  from  men  of 
experience  in  your  country  who  may  not  attend  the  Conference, 
on  any,  or  all  of  the  several  subjects  embraced  by  the  programme, 
and  send  them  to  me  at  this  Office. 

I  have  the  honour  to  be,  &c. 

Robert  H.  Scott, 
Secretary  to  the  Sub-Committee. 

*  The  names  of  gentlemen  in  the  same  comitry  as  the  recipients  of  the  Circular,  to 
whom  inYitations  had  been  issued,  were  here  given. 
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PROGRAMME 

or  THX 

CONFERENCE  ON  MARITIME  METEOROLOGY. 


A  general  wish  has  of  late  been  expressed  that  the  measures 
fi)r  the  prosecution  of  Maritime  Meteorology  proposed  at  the 
International  Conference  at  Brussels,  in  1853,  should  be  recon- 
sidered^  now  that  the  experience  of  more  than  20  years  of  the 
operation  of  these  measures  has  enabled  Meteorologists  to  form 
opinions  as  to  their  utility. 

At  the  Meteorological  Conference  at  Leipzig  in  1872,  and  again 
at  the  International  Congress  at  Vienna,  in  1873/ preliminary 
discussions  took  place  on  the  subject  of  the  more  successful 
prosecution  of  Ocean  Meteorology.  Certain  resolutions  were 
adopted  at  Leipzig  and  confirmed  at  Vienna,  and  accordingly  it 
seems  proper  to  embody  them  in  the  present  Programme.  They 
run  as  follows : — 

"  1st.  Thorough  uniformity  in  methods  and  instruments  should 
be  aimed  at  in  Uie  same  measure  as  for  observations 
on  shore.  This  will  b^most  satisfactorily  attained  by 
the  Chiefs  of  the  Central  Institutes — the  establishment 
of  which  in  all  countries,  in  which  they  do  not  already 
exist,  and  in  which  the  maritime  interests  demand 
them,  must  be  declared  as  absolutely  necessary — 
entering  into  relations  with  each  other  and  agreeing 
on  the  separate  details,  the  construction  of  the  instru- 
ments, the  hours  of  observation,  the  journal,  &c. 

"  2nd.  Unity  of  measures  and  scales  is  desirable,  and  to  this 
end  the  introduction  of  millimetres  for  the  barometer 
and  the  Centigrade  scale  for  the  thermometer  should 
be  aimed  at.  While,  however,  the  comparison  of 
standard  instrum  ents  of  the  individual  Central  Stations 
must  be  insisted  on,  the  uniformity  of  scales  is  at 
present  only  declared  as  desirable. 

"3rd.  The  Committee  would  urge  the  importance  of  the 
co-operation  of  the  Navies,  inasmuch,  as  by  their 
assistance,  and  by  the  opportunities  afforded  thereby 
of  completeness  in  certain  observations,  the  determina- 
tion of  factors  and  constants  is  rendered  possible,  which 
can  be  used  with  advantage  for  the  reduction  of 
certain  results  derived  from  the  general  system  of 
observations^ 
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''4th.  With  reference  to  the  utilisation  of  the  results^  the 
Committee  would  uige  similarly  the  importance  of 
tmifonnity  in  the  methods  employed.  In  dose  relation 
therewith  is  the  carrying  out  of  the  division  of 
labour  of  the  Central  Stations  of  the  individual  states. 
This  principle  must  be  recognized  as  of  the  greatest 
importance  for  the  further  development  of  Marine 
Meteorolo^.  The  repetition  of  work  over  definite 
regions,  with  reference  to  the  area  to  be  investigated, 
must  be  declared  as  indefensible  in  the  interests  of 
this  development" 

It  was  further  resolved — ''  That  the  convening  of  a  Maritime 
Meteorological  Conference  is  desirable." 

While  accepting  the  above  resolutions  as  a  general  expression 
of  the  principles  which  should  form  the  basis  of  an  agreement  as 
to  future  operations  in  the  field  of  Ocean  Meteoi*ology,  the  Sub- 
Committee  to  whom  the  negotiations  preparatoiy  to  the  assem- 
bling of  a  Conference  have  been  entrusibed,  consider  that  it  is 
advisable  to,  enter  more  minutely  into  the  details,  and  have 
accordingly  agreed  on  the  followiDg  series  of  questions : — 

In  the  case  of  a  nation  which  sent  any  representative  to  the 
Brussels  Conference,  in  1853,  a  circular  should  be  addressed  to 
the  chief  of  the  Office  for  Maritime  Meteorology,  if  such  exists  or 
to  the  chief  of  the  Meteorological  Organization  of  the  country, 
requesting  him  to  state : — 

1.  To  what  extent  the  resolutions  adopted  at  Brussels  have 

been  carried  out  in  that  country  ; 

2.  What  have  been  the  grounds  for  departure  from  them,  if 

such  departure  has  taken  place  ; 

and  to  send  his  reply  to  the  Secretary  to  the  Sub-Committee, 
Mr.  Robert  H.  Scott,  116,  Victoria  Street,  London,  S.W.,  before 
the  1st  of  June  1874,  in  order  to  allow  ample  time  to  draw  up  a 
report  on  the  replies  for  consideration  at  the  Conference. 

It  seems  advisable  that,  as  above  stated,  the  action  taken  at 
Vienna  should  be  carefully  reconsidered  under  the  several  heads 
which  will  now  be  recapitulated. 

I. — Observations.  In  respect  of  this  subject  it  will  be  most 
convenient  to  take  the  "  Abstract  Log  "  of  the  Brussels  Conference, 
and  to  discuss  the  several  subjects  of  observation  noted  therein  in 
the  order  of  sequence  of  the  columns. 

Cok.     1 — 6.  Date  and  Position  of  the  Observations. 

Is  it  your  opinion  that  a  fresh  column  should 
be  added,  headed  "Course  and  Distance  by 
the  Log  in  every  Watch  of  4  hours  "  ? 
„       7  and    8.     Currents. 
„       9.  Magnetic  Variation. 

Is  it  desirable  to  give  an  additional  column 
for  the  "  Direction  of  Ship's  Head  "  ? 


Digitized  by 


Google 


6 

Cob.  10  and  11.     Wi/nd,  Dvrection  arid  Force. 

Is  it  possible  to  employ  an  anemometer  at  sea 

so  as  to  give  trustworthy  resplts  ? 
Can  the  use  of  the  Beaufort  Scale  be  made 
universal  ? 
„    12  and  13.     Barometer. 

To  what  degree  of  minuteness  is  it  necessary 
to  observe  this  instrument  ? 
„    14  and  16.     Thermometer. — Dry  Bvlh  and  Wet  Bvlh. 

Should  these  observations  be  required  from  all 
ships  ? 
„    16.  Forms  and  Direction  of  Clouds. 

Is  this  column  sufficient,  or  should  any  notice 
be  taken   of  more  than    one    stratum    of 
clouds  ? 
„    17.  Proportion  of  Shy  Clear, 

Is   it   not    advisable    to    substitute  for    this 
heading  "  Proportion  of  sky  clouded  "  ? 
,>    18.  Howra  of  Rain,  Fog,  Snow,  &c. 

Is  it  desirable  to  retain  this  heading,  or  to 
substitute    for    it    and    No.   23   a  column 
headed — "  Weather  by  Beaufort  Notation  "  ? 
„    1 9.  State  of  the  Sea. 

Should  this  be  given  according  to  a  Numerical 
Scale? 
,.    20.  Temperature  of  Sea  Surface. 

„    21.  Specific  Gravity    „        „ 

„    22.  Temperature  at  Depths. 

Is  it  desirable  to  retain  these  two  last  columns, 
or  can   the   observations    when    taken    be 
inserted  in  the  column  for  **  Kemarks  "  ? 
„    23.  Weoither.     See  No.  18. 

„    24.  Remarks. 

II.  Instruments. — What  patterns  of  instruments  should  be 
employed  for  any  observations  which  may  require  them  ? 

Is  there  a  reasonable  possibility  of  introducing  the  Metric  and 
Centigrade  systems  for  general  use  at  sea  ? 

III.  Infractions. — Is  it  possible  to  devise  a  general  form  of 
Instructions  to  ensure  uniformity  in  regard  of  methods  of 
observation  and  registration  ? 

IV.  Observers. — What  control  should  be  exercised  over  the 
Observers  as  to  their  instruments  and  registers  ? 

Is  it  desirable  that  all  instruments  employed  should  be  the 
property  of  the  Central  establishment,  and  lent  to  the  Observers  ? 

V.  Co-operation  of  the  Royal  Navy. — To  what  extent  can  ships 
of  war  assist  in  forwarding  the  ends  of  Meteorological  Inquiry  ? 

VI.  Discussion. — Can  general  suggestions  be  thrown  out  as  to 
the  most  profitable  mode  of  discussion  of  the  observations  ? 
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VII.  Buhjeda  of  iTiquiry, — To  what  extent  can  a  division  of 
labour  as  regards  jsabjects  of  inqniiy  be  carried  out  in  a 
spirit  of  fairness  to  the  collecting  and  discussing  establishments 
respectively? 

Vni  Sailmg  DvreeHona. — In  how  fistr  are  purely  practical 
investigations^  such  as  the  preparation  of  Sailing  Directions, 
admissible  for  a  Scientific  Institution  ? 

Any  gentiieman  into  whose  hands  this  Programme  may  come, 
and  who  is  himself  not  likely  to  attend  the  Conference^  is 
requested  to  forward  any  remarks  he  may  wish  to  make,  on  any 
of  the  subjects  mentioned  herein,  to  Mr.  Scott,  at  the  a1x>ve  address, 
before  the  Ist  of  July  1874. 
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Heeting  of  the  31st  Angnst,  at  Noon. 
Present: 


MM. 


Blanfori 
Buys  Ballot. 

MM.  Meyer. 
Mohn. 

Campbell. 
Canevaro. 

Montojo. 
Miiller. 

Capello. 

Comellssen. 

Delamarche. 

Neumayer. 

Pujazon. 

Rikatcheff. 

Deville. 

Scott. 

V.  Freeden. 
Hoffmeyer. 

StempeL 
Tojmbee. 

Mr.  Scott  opened  the  Conference  and  said  that,  in  the  name 
of  the  Meteorological  Committee,  he  felt  most  highly  honoured  in 
welcoming  all  the  gentlemen  to  the  Meteorological  Office. 

The  present  Conference,  like  that  of  Leipzig,  had  been  called 
together  by  a  Sub-Committee,  appointed  by  the  Permanent  Com- 
mittee of  the  Vienna  Congress  of  1873,  and  it  had  been  thought 
desirable  by  a  majority  of  that  Sub-Committee  to  have  the  Con- 
ference private,  in  order  to  ascertain  whether  or  not  there  ex- 
isted a  serious  difference  of  opinion  on  the  various  questions  con- 
nected with  Maritime  Meteorology,  and  whether  or  not  they 
could  be  settled  without  a  Government  Congress. 

He  thought  the  best  plan  would  be  to  read  out  the  names,  and 
introduce  the  members  present  to  each  other,  and  afterwards  to 
proceed  to  elect  the  President  and  Secretaries.  Having  read  the 
names,  he  stated  that  he  had  received  a  letter  from  M.  A.  Moritz, 
asking  permission  for  M.  van  Rysselberghe  and  himself  to  attend 
the  Conference,  and  that  he  had  invited  them  by  telegraph  to 
do  so.     This  action  was  approved  by  the  Meeting. 

On  Mr.  Scott's  proposal,  the  Meeting  chose  M.  Buys  Ballot  as 
President. 

M.  Buys  Ballot  said  he  was  very  sensible  of  the  honour  done 
him,  but  his  task  was  a  difficult  one,  and  he  would  have  liked  a 
better  chairman.  He  hoped  the  Meeting  would  excuse  his 
imperfect  knowledge  of  Elnglish. 
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Mr.  Scott  was  elected  a  Secretary,  and  he  proposed  that  M. 
Hoffmeyer  should  act  with  him,  and  undertake  the  French  por- 
tion of  the  proceedings,  a  proposal  which  was  approved  by  the 
Conference. 

Mr.  Scott  said  it  was  unnecessary  to  read  the  letters  which 
had  been  received  from  gentlemen  who  accepted  the  invitation  to 
attend,  but  he  would  read  those  received  from  gentlemen  unable 
to  be  present,  viz.  (vide  Appendix  A.)  : — 


MM,  Buchan. 
Davis. 
Findlay. 
Mari^-Davy. 
Myer. 


MM. 


Bothe. 
Bubenson. 
V.  WrangeL 
V.  Wiillerstorf. 
Wyman. 


and  he  regretted  that  neither  Sweden  nor  the  United  States 
would  be  represented  at  the  Conference. 

The  President  said  the  first  thing  to  be  done  was  to  learn  the 
opinions  about  the  working  of  the  Brussels  Conference,  and  he 
called  on  the  Secretaries  to  read  the  several  written  communica- 
tions which  had  been  received  on  the  subject. 

Mr.  Scott  said  that  letters  had  been  issued  to  every  nation 
that  had  sent  a  representative  to  Brussels,  and  stated  that  replies 
had  been  received  from  every  one.  The  answers  had  been  sent 
by  the  following  gentlemen  ;  it  would  not,  however,  be  neces- 
sary to  read  them  all  here  in  fuU,  as  they  would  be  referred  to 
the  several  Sub-Committees  to  be  hereafter  appointed.  (Vide 
Appendix  B.)     The  names  were  : — 


MM.  Buys  Ballot. 
Capello. 
HoflFmeyer. 
Mohn. 
Mouchez. 


MM.  Myer. 

Quetelet. 
Rikatcheff. 
Rubenson. 
Wyman. 


The  President  proposed  that  the  meeting  should  divide  itself 
into  two  Sub -Committees,  viz.,  one  treating  of  that  portion   of 
the  Programme  which  had   special  reference  to  ObservationSy 
and  the  other  to  Discussions,  with  poVer  to  sub-divide  them- 
selves further,  if  necessary. 

This  proposal  was  put  to  the  meeting,  and  agreed  to  unani- 
mously. 

The  first  Sub-Committee  (Observations)  should  take  into  con- 
sideration Questions  I.-III.  of  the  programme,  and  the  following 
gentlemen  were  elected  to  act  on  it :  — 


MM.  Capello. 
Canevaro. 
Cornelissen. 
Deville. 
Meyer. 
Montojo. 


MM.  MiUler. 

Neumayer. 
Pujazon. 
Rikatchefl: 
Toynbee. 
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The  second  Sub-Committee  (Disctssions)  should  take  into  con- 
sideration  Questions  I  V.-VIII.  of  the  Programme,  and  the  follow- 
ing gentlemen  were  elected  to  aot  on  it : — 


MM.  Moha 
Moritz. 
NoUoth. 

van  Bysselberghe. 
Scott 


MM.  Blanford. 
Buys  Ballot. 
Delamarche. 
V.  Freeden. 
HoflGmeyer. 

The  other  Members  of  the  Conference  would  have  the  option 
of  joining  one  or  other  of  the  Committees  at  their  pleasure. 

It  was  arranged  that  the  Sub-Committees  should  bring  up 
their  Reports  for  discussion  as  soon  as  ready,  and  the  President 
then  called  on  the  Meeting  to  make  any  general  remarks  which 
might  assist  the  Sub-Committees  in  their  deliberations. 

M.  HoFFMEYER  expressed  the  hope  that  the  logs  of  merchant 
ships  of  each  nation  should  be  arranged  as  much  as  possible  on 
the  same  model  as  thoiae  for  ships  of  war,  viz.,  that  approved  by 
the  Conference. 

M.  Deville  asked  if  the  first  Sub-Committee  would  be 
charged  both  with  the  questions  of"  observations  to  be  taken,"  and 
"  the  hours  of  taking  the  same,"  and  was  answered  in  the 
aflSrmative. 

M  V.  Freeden  wished  the  Weather-Bopk  to  contain  all  the 
absolutely  necessary  columns  together,  and  to  have  extra  columns 
for  such  things  as  were  not  actually  necessary  for  seamen. 

Mr.  Scott  said  it  was  intended  that  the  first  Sub-Committee 
should  undertake  all  practical  questions  as  to  the  Observations 
and  Instruments,  and  the  hours  of  taking  the  Observations,  and 
it  would  be  composed,  as  far  as  possible,  of  sailors ;  the  other 
Sub-Committee  would  take  charge  of  matters  which  would  be  dis- 
cussed in  the  Offices.  As  soon  as  every  gentleman  had  had  an 
opportunity  of  offering  any  remarks  which  he  chose,  the  Con- 
ference should  formally  either  accept  or  reject  this  Programme 
which  had  been  proposed  by  the  Sub-Committee. 

M.  Buys  Ballot  agreed  with  M.  v.  Freeden  that  we  should 
divide  the  journal  into  columns  of  primary  and  of  secondary 
importance. 

M.  RiKATCHEFF  handed  in  some  remarks,  for  the  consideration 
of  the  Sub-Committee,  and  drew  attention  to  the  necessity  of 
special  observations  on  the  velocity  of  the  wind,  and  on  the  rain- 
fall on  shipboard. 

The  President  referred  the  proposed  Programme  to  the  Meet- 
ing, and  asked  whether  or  not  they  accepted  it  as  it  stood  ? 

Mi\  Scott  drew  attention  to  a  proposal  by  General  Myer,  as  to 
Synchronous  Observations,  which  was  not  mentioned  in  the  Pro- 
gramme, and  asked  if  the  Conference  thought  that  the  question  of 
Synchronous  Observations  should  be  included  in  the  Programme. 

He  himself  thought  that  it  should  not  be  so  included.    We 
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must  get  such  Observations  from  ships'  logs,  if  we  can,  but  it  was 
not  possible  to  treat  the  matter  as  one  of  Maritime  Meteorology. 

M  Neukateb  concurred  in  this  view,  in  so  far  that  at  the 
present  stage  of  the  proceedings  of  the  Conference,  it  had  nothing 
to  do  with  Synchronous  Observations,  which  might,  however,  be 
got  from  the  ordinary  logs. 

Caft.  Toynbee  said  that  Synchronous  Observations  should  be 
made  the  subject  of  a  special  request,  and  could  hardly  be 
included  in  the  form  of  a  ship's  log.  Those  Captains  who  took 
them  might  enter  them  in  the  column  for  Remarks.  It  might 
be  well  if  General  Myer  had  circulars  printed  asking  for  them. 
The  circulars  could  be  issued  to  those  Captains  who  observe  for 
the  various  Maritime  Meteorological  Offices* 

M  Buys  Ballot  said  the  Captains  could  have  their  attention 
called  to  it,  but  it  could  not  be  imposed  on  them. 

The  Conference  then  definitely  accepted  the  Programme. 

Mr.  Scott  explained  the  arrangements  for  the  Conference. 
The  Sub-Committees  should  meet  at  11  o'clock,  and  sit  till  Ih., 
and  again  from  2  to  4  o'clock.  On  Wednesday  afternoon,  or 
Thursday,  the  Conference  in  full  would  receive  and  discuss  the 
Reports  of  the  Sub-Committees. 

Buys  Ballot. 


Heettng  of  the  2nd  September,  at  2.30  p.m. 


Present: 

MM.  Mohn. 
(Presi-  Montojo. 

Moritz. 
Muller. 
Neumayer. 
NoUoth. 
Pujazon. 
Eikatcheff. 
van  Rysselberghe. 
Scott. 
StempeL 
Toynbee. 

that  the  Resolutions  of  both  the  Sub- 
printed  and  were  in  the  hands  of  the 
be  brought  before  the  General  Meeting  as 
of  the  last  Meeting  had  been  read, 
the   previous    Meeting  were  read  and 


MM.  Blanford. 
Buj^s   Ballot 
.  dent). 
Canevaro. 
Capello. 
Comelissen. 
Delamarche. 
Deville. 
V.  Freeden. 
Hoffmeyer. 
Mann. 
Meyer. 

The  President  said 
Committees  had  been 
Members.    They  would 
soon  as  the  Proceedings 

The  Proceedings  of 
confirmed. 

The  President  reported  that  MM.  Moritz,  NoUoth,  and  van 
Rysselberghe,  who  were  not  present  at  the  first  Meeting,  had 
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sinoe  arrived  and  had  taken  part  in  the  kbonrs  of  the  second 
Snb-Committee  and  he  thanked  them  for  their  assistance. 

He  then  requested  Mr.  Scott  to  proceed  with  the  reading  of 
the  several  questions  enumerated  in  the  Programme,  and  the 
Resolutions  of  the  respective  Suh-Committees  upon  them.  At 
the  same  time  he  requested  the  Members  of  the  Conference  to 
make  remarks  upon  the  Besolutions  to  be  brought  forward, 
suggesting  that,  owing  to  the  short  time  available  for  discussion, 
any  observations  they  might  wish  to  make  ought  to  be  well 
considered,  and  of  weight,  since  the  different  Committees  had 
already  considered  the  Resolutions  in  detaiL 

The  Conference  then  passed  to  the  consideration  of  the  Reso- 
lutions of  the  First  Sub-Committee.  The  ''  Abstract  Log  "  of  the 
Brussels  Conference  was  taken,  and  the  several  subjects  of  obser- 
vation noted  therein  were  discussed  in  the  order  of  sequence  of 
thecolumn& 


ReBolutions  passed  by  the  First  Sub-Committee. — 

''  Observatioiuk'' 

V*  '*  That  there  should  be  but  one  form  of  Meteorological 
Register  for  the  Navies  and  Merchant  Services,  and  that 
those  that  cannot  fill  the  log  should  keep  part  of  if 

The  Second  Sub-Committee  stated  that  they  had  resolved  to 
recommend  that  there  should  be  two  kinds  of  Register. 

M.  V.  Fbeeden  said  it  woidd  be  better  to  have  a  log  which 
did  not  require  so  much  education  in  the  observers.  He  would 
give  an  opportimity  of  keeping  some  columns^  and  would  intro- 
duce other  columns  to  be  fUUed  at  pleasure,  but  there  should  be 
only  one  kind  of  log. 

Caft.  Totnbee  thought  that  the  logs  of  the  Meteorological 
Office  were  sufficient  for  all  practical  purposes  ;  in  them  the  four- 
hourly  periods  were  printed  in  large  type. 

M  Nettmayek  also  said  that  he  should  prefer  only  one  form 
of  log. 

The  Conference  then  divided  on  the  question,  and  it  was 
decided  by  14  votes  against  9  that  there  should  be  but  one  form 
of  Register. 

The  Pbesident  remarked  in  announcing  the  majority,  that  as 
regards  the  columns  in  this  general  log,  and  as  to  the  question, 
which  of  them  were  the  most  important,  each  Institute  woidd.select 
columns  according  to  the  country  and  to  its  own  requirements. 

*  The  figures  marked  thus  1**  are  the  several  Besolutions. 
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Question  L :  0b8ervati<yn8. 

Cols.  1 — ^^6.*    Date  and  Position  of  the  Obsei'vations. 

Is  it  your  opiniou  that  a  fresh  column  should  be  added^ 
headed  "  Course  and  Distance  by  the  Log  in  every  Watch 
of  four  hours  ^? 

2^,  "  That  an  additional  column  should  be  given  in  the  log 
for  *  Course  and  Distance.' 

3°.  "./That  the  course  should  be  expressed  in  degrees  and  not 
in  points." 

4°.  '*  That  the  question  of  hours,  4-hourly  periods,  as  pro- 
posed by  Captain  Toynbee  (Appendix  C),  and  in  general 
TKie  by  Dutch  and  German  Captains  since  1865,  should  be 
adopted/* 

It  was  here  decided,  on  the  motion  of  the  PRESIDENT,  that 
Capt.  Toynbee's  Report  on  the  Programme,  which  had  been  laid 
before  the  Sub-Committees  should  be  printed  in  full,  and  embodied 
in  the  Beport  of  the  Proceedings  of  the  Conference,  as  Ap- 
pendix C. 

Capt.  Toynbee  referred  to  the  importance  of  4-hourly  periods 
in  calculating  the  Diurnal  Range,  and  said  that  the  work  would 
suffer  by  the  introduction  of  intermediate  hours. 

M.  V.  Fbeeden  proposed  as  an  amendment  that  the  course 
should  be  expressed  in  points  and  parts  of  points. 

On  a  division  the  Amendment  was  negatived  by  17  votes 
against  6. 
The  Resolutions  were  then  adopted. 

Cols.  7  and  8.     Currents. 
5°,  "  That  observations  on  the  *  Direction '  and  *  Rate '  of 
currents  be  transferred  to  the  column  for  Remarks." 
Adopted. 

CoL  9.    Magnetic  Variation. 

Is  it  desirable  to  give  an  additional  column  for  the  ^'  Direction 
of  Ship's  Head''? 

6^  "  That  an  additional  column  be  given  in  the  log  for  the 
direction  of  the  Ship's  Head  and  the  amount  of  Heel  to 
Port  or  Starboard." 
Adopted 
7^.  "  That  the  Total  Compass  Error,  and  not  Variation  only, 
should  be  given." 
Adopted. 

8*^.  "That  the   Conference  expresses  its  opinion  that  the 
lettering  on  the  English  compass  should  be  adopted  by  all  ' 
nations  for  Meteorological  purposes." 
-  Adopted. 

*  The  nnmbere  of  the  colamDS  refer  to  the  Brussels  Abfitract  Log. 
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Cols.  10  and  1 1.     Whidy  Direction  and  Force, 

Is  it  possible  to  employ  an  anemometer  at  sea  so  as  to  give 
trustworthy  jresults  ? 

9^.  ^'That  a  decided  answer  to  this  question  cannot  at 
present  be  given,  but  it  is  desirable  that  various  ane- 
mometers should  be  tested  by  special  ships,  and  that  a 
special  form  of  four  extra  columns  should  be  prepared 
for  the  purpose  of  recording  such  observations." 
Adopted. 
Can  the  use  of  the  Beaufort  scale  be  made  universal  ? 

10°.  "  That  the  use  of  Beaufort's  scale  should  be  continued, 
with  the  addition  of  the  amount  of  sail  which  Beaufort's 
ship  would  have  carried,  had  shebeen  rigged  with  double 
topsails.  Also  that  the  Direction  and  Force  of  the  wind 
should  be  recorded  at  the  time  of  observation  and  not 
estvmated  for  a  certai/n  number  of  previous  hours.  Also 
that  it  should  be  recorded  every  two  hours." 
Adopted. 

Cols.  12  and  13.    Barometer. 

To  what  degree  of  minuteness  is  it  necessary  to  observe  this 
instrument  at  sea  t 

11'*.  "  To  one  hundredth  of  an  inch,  or  its  equivalent  in  the 
metric  scale." 
Adopted. 

Cols.  14  and  15.     Thermometer.     Di*y  Bulb  and  Wet  BvXb. 

Should  these  observations  be  required  from  all  ships  ? 

12®.  "  That  wet  and  dry  bulb  observations  are  desirable,  and 
should  be  obtained  whenever  possible." 
Adopted. 

Col.  16.     Foi^ms  and  Direction  of  Clouds. 

Is  this  column  bufficient  or  should  any  notice  be  taken  of 
more  than  one  stratum  of  clouds  ? 

]  3°.  '*  Thai  the  upper  and  lower  clouds  should  be  recorded  in 
separate  columns,  and   that  the    direction   from   which 
upper  clouds  come  should  be  recorded  when  possible." 
Adopted. 

Col.  17.   Proportion  of  Sky  Clear. 

Is  it  not  advisable  to  substitute  for  this  heading,  "  Proportion 
of  Sky  Clouded"? 

S5201.  B 


Digitized  by 


Google 


16 

14°.  "That  it  is  preferable  to  give  the  i^roportion  of  sky- 
clouded,  instead  of  the  entry  of  *  proportion  of  sky  dear ' 
as  recommended  by  the  Brussels  Conference.'.' 
Adopted. 

This  regulation  is  identical  with  that  recommended  by  the 
Vienna  Congress. 

Col.  18.     Hours  of  Rain,  Fog,  Snow,  <kc. 

Is  it  desirable  to  retain  this  heading,  or  to  substitute  for  it 

and  No.  23  a  column  headed  ^'  Weather  by  Beaufort  Notation"  ? 

15®.  "  That  it  is  desirable  to  retain  this  heading,  but  that  the 

use  of  Beaufort's  Notation  may  be  continued  by  those 

accustomed  to  it." 

Adopted. 

Col.  19.  State  of  the  Sea. 

Should  this  be  given  according  to  a  numerical  scale  ? 

16°.  "  That  a  numerical  scale  (0-9)  be  adopted,  and  that  an 
extra  column  should  be  given  to  the  Observation.  The 
direction  of  the  sea,  swell,  or  the  different  swells  to  be 
given  in  the  original  column." 

Adopted. 

Cols.  20  to  22.     Temperature  of  Sea  Su/rface.    Specific  OravUy^ 
Temperature  at  Depths. 

Is  it  desirable  to  retain  these  columns,  or  can  the  Observations, 
when  taken,  be  inserted  in  the  column  for  "  Remarks"? 
17°.  "  That  the  first  two  of  these  columns  be  retained." 
Adopted. 

18°.  "  That  sea  temperatures  at  depths  should  not  be  required 
from  all  ships,  and  that  they  should  be   recorded  among 
the  Remarks." 
Adopted. 

Col.  23.     Weather. 
19°.   Vide  the  Resolution  on  column  18. 

Col.  24.     Remarks. 

20°.     ^'That  the  '  Remarks  '  as  asked  for  by  the  Brussels 
Conference  should  be  adopted,  with  the  exception  of  the 
Observations  of  temperature  with  coloured  bulbs  at  sea." 
Adopted. 
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.  Qaestion  II.    Inatrufnents. 

What  patterns  of  Instruments  should  be  employed  for  any 
Observations  which  may  require  them  ? 

21°,  "  That  the  question  of  the  precise  pattern  of  Instru- 
ments is  not  of  very  great  importance,  so  long  as  they 
satisfy  the  tests  applied  at  the  several  Central  Institutions, 
and  are  compared  with  Standard  Instruments^  but  it  is 
recommended  that  they  shall  be  of  a  pattern  as  easy  as 
possible  for  reading." 
Mr.  Blanfokd  proposed  as  an  amendment,  that  it  should  be 
specially  stfited  that  aU  barometers  should  be  so  constructed  that 
the  light  could  be  let  in  behind  the  tube.     Some  old-fashioned 
barometers^  still  used  at  sea,  were  opaque  behind.    Sometimes  the 
mercury  is  read,  not  at  the  top  of  the  meniscus,  but  where  it 
touches  tiie  glass.     Mr,  Blanford  wished  to  urge  this  addition  to 
stop  the  construction  of  barometers  of  the  kind  he  above  referred 
to.  -  .--._-._     ._ 

M.  Buys  Ballot  also  pointed  out  that  it  was  desirable  that 
the  top  of  the  glass  tube  should  be  visible. 

M.  Njsumateb  pointed  out  that  these  questions  had  been 
dealt  with,  and  settled  by  the  first  Sub -Committee. 

After  some  remarks  in  the  same  sense  by  Admiral  Nolloth, 
Mr.  Scott  and  Captain  Toynbee,  the  Resolution  was  adopted. 

A  discussion  then  arose  as  to  the  use  of  the  rotatory  thermo- 
meter (thennomfetre  fronde). 

Mr.  Scott  proposed,  that  it  be  recommended  that  some  experi- 
ments should  be  made  with  this  thermometer,  which  had  been 
found  to  give  very  good  results,  and  he  thought  it  might  be  used 
with  advantage  at  sea. 

M.  Deville  stated  that  he  supported  this  view  warmly. 

It  was  then  explained  that  the  first  Sub-Committee  had  deter- 
mined to  abstain  from  refeiTing  to  any  special  Instruments,  but 
that  there  would  be  no  objection  to  such  observations  as  those 
I'eferred  to  being  made  as  well  as  other  experiments. 

Is  there  any  reasonable  possibility  of  introducing  the  Metric 
and  Centigrade  systems  for  general  use  at  sea  ? 

22°.  The  recommendation  respecting  the  use  of  the  Metric 
and  Centigrade  systems,  as  expressed  at  the  Vienna  Con- 
gress, is  approved,  and  it  is  recommended  that  a  table 
of  conversion  should  be  entered  in  each  log,  to  enable  Cap- 
tains to  compare  barometers  which  have  different  scales. 
Adopted. 

M.  Deville  here  remarked  that  he  thought  the  first  Sub- 
Committee  had  paid  too  much  attention  to  mere  forms,  and  had 
not  entered  sufiiciently  into  the  details  of  the  subject  of  Instru- 
ments, which  he  considered  of  paramount  importance. 
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Question  III.    Instructions. 

Is  it  possible  to  devise  a  general  form  of  Instructions  to  ensure 

uniformity  in  regard  of  methods  of  observation  and  registration  ? 

23°  "  That  the  Instructions  should  be  suited  to  the  log  now 

proposed  by  the  Conference,  but  modified   to  meet  the 

various  requirements  of  different  Nationa'* 

Adopted. 


24®.  "  The  Conference  requested  that  Captain  Toynbee's  pro- 
posed form   of  log  should  be  printed,  and   the  English 
'  Instructions'  printed  for  circulation  amongst  its  members." 
Adopted. 


The  Conferenoe  then  proceeded  to  the  Conaideratioii  of  the 
BesolutionB  of  the  Second  Sub-Committee. — ^  Discosflions/' 

Question  IV.     Observers, 

What  control  should  be  exercised  over  the  Observers,  as  to 
their  Instruments  and  Registers  ? 

25°.  "  That  it  is  necessary  that  all  instruments  used  should 
be  compared  with  standard  instruments,  either  at  the 
central  or  the  filial  Institutions  (if  such  exist),  before  and 
after  the  voyage,  and  that  the  corrections  and  date,  &a  of 
the  comparisons  should  be  entered  in  the  log." 
Adopted. 

Is  it  desirable  that  all  instruments  employed  should  be  the  pro- 
perty of  the  Central  Establishment,  and  lent  to  the  Observers  ? 
26°.  "  That  it  is  desirable  that  the  Instruments  should  be 
the  property  of  the  Central  Office." 
Adopted. 

27°.  "  That  it  is  necessary  that  a  careful  examination  should 
be  made  into  the  quality  of  the  Observations  recorded,  and 
that  the  attention  of  the  Observers  should  be  specially 
directed  to  any  errors  wliich  may  have  been  detected." 
Adopted. 

Question  V.     Co-operation  of  the  Royal  Navy. 

To  what  extent  can  ships  of  war  assist  in  forwarding  the  ends 
of  Meteorological  Inquiry  ? 
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28^  "  The  Royal  Navy  can  furnish  more  complete  Observa- 
tions than  are  possible  on  board  Merchant  Ships,  e.g. : — 
Deep-«ea  soundings  and  temperatures. 
Observations  in  unfrequented  parts  of  the  sea. 
Special  experiments. 
"  It  is  most  desirable  that  the  duty  of  observing  should  be 
entrusted  to  some  responsible  Officer. 

"  It  is  therefore  resolved,  that  the  Authorities  of  the  Navies  shall 
be  requested  to  continue  to  give  such  assistance  to  the  pro- 
secution of  Meteorological  Science  as  circumstances  shall 
permit." 

A  Report  was  handed  in  which  had  been  drawn  up  by  a  number 
of  the  members,  who  were  in  the  Naval  Services  of  some  of  tho 
countries  represented,  in  regard  of  the  co-operation  between  the 
Navies  and  the  Merchant  Services. 

This  Report  led  to  a  discussion,  in  which  MM.  Blanfobd,  v. 
Freeden,  Mann,  Neumayer,  Nolloth,  Rikatcheff,  Scott,  and 
ToYNBEE  took  pari 

It  was  finally  decided  by  the  Conference  that  the  following 
Resolutions,  contained  in  the  Report,  should  be  adopted  in  lieu 
of  that  given  above,  and  entered  on  the  Protocol  of  the  Meeting,  as 
follows : — 

A-  "  It  is  very  important  that  the  organization  of  Meteoro- 
•logical  Inquiry,  as  regards  the  Navies  of  all  countries,  should  be 
arranged  in  accordance  with  the  principles  and  stipulations  laid 
down  by  the  Conference  for  Marine  Meteorology  generally,  and 
it  is  further  important  that  the  results  of  all  Observations  made 
on  board  ships  of  war  in  any  country  should  be  I'endered  acces- 
sible for  discussion  by  the  Central  Station  for  Maritime  Meteoro- 
logy in  that  country,  without  prejudice  to  any  subsequent  publi- 
cation by  the  respective  Naval  Authorities." 

B.  "  The  Conference,  while  admitting  that  the  introduction  of 
measures  calculated  to  improve  the  condition  of  Meteorological 
Inquiry  in  the  Navy  must  be  left  to  the  Authorities  of  the  respec- 
tive Navies,  is  nevertheless  of  opinion  that  all  care  should  be 
taken  to  secure  uniformity  as  to  mode  of  Observation,  and  espe- 
cially to  provide  for  the  comparison  of  all  instruments  used  with 
the  respective  standard  Instruments  of  the  Central  Institutions.'' 

C.  "  The  Conference  considers  it  to  be  its  duty  to  request  that 
those  entrusted  with  the  management  of  scientific  affairs  on  board 
men-of-war  will  lend  their  strenuous  support  in  securing  from 
the  Naval  Authorities  in  each  country,  such  regulations  as  will 
place  Meteorological  Inquiry  onboard  such  ships  in  as  favourable 
a  position  as  may  be  deemed  consistent  with  the  execution  of  the 
ordinary  duties  of  the  service,  and  will  also  induce  the  Com- 
manders to  render  to  such  Inquiries  all  the  assistance  and 
furtherance  in  their  power.  The  Conference  knowing  that  such 
regulations  must  be  framed  according  to  the  requirements  of  each 
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Country,  expresses,  nevertheless,  its  opinion  that,  inasmuch  as 
MfeteorologicBd  Investigations  require  considerable  experience, 
they  should  be  entrusted  to  experienced  Officers  on  board  suitable 
vessels." 

D.  "Although  the  Conference  is  of  opinion  that,  as  far  as  the 
general  scope  of  Meteorological  Inquiry  goes,  the  same  form  of 
Register  should  be  supplied  to  Merchant  Ships  as  to  Men-of-War, 
it  declares  it  wiU  be  most  desirable  that,  besides  the  regular 
observations,  a  more  extended  scale  for  scientific  inquiry  should 
be  adopted  on  board  ships-of-war ;  as  in  such  cases  there  is  a 
larger  number  of  suitable  Officers,  as  well  as  more  means  for 
carrying  on  the  service.  As  examples  of  observations  which  are 
of  importance  for  the  development  of  Maritime  Meteorology, 
over  and  above  the  regulations  embodied  in  the  scientific  instruc- 
tions given  to  Naval  Expeditions  for  the  special  purpose  of 
advancement  of  science,  the  following  suggestions  may  be 
enumerated : — 

1.  Possibility  of  carrying  out  accurate  observations  on  the 
velocity  of  the  wind  by  anemometers  at  sea. 

2.  Possibility  of  employing  rain-gauges  satisfactorily  at  sea- 

3.  Observations  with  Regnault's  or  other  hygrometers,  and 
experiments  on  the  best  mode  of  observing  wet  and  dry  ther- 
mometers, and  the  best  position  for  them  on  board  ship. 

4.  Curi'ents  at  the  surface  and  at  depths  to  be  observed  with 
great  minuteness  with  the  special  object  of  defining  their  limits. 

5.  The  comparison  of  various  instruments  among  which  are 
expressly  mentioned  that  of  aneroids  with  mercurial  barometers. 
It  is  further  deemed  very  desirable  that  frequent  comparisons 
should  be  instituted  between  instruments  used  at  sea  and 
those  of  Meteorological  Stations  on  shore  in  various  Countries. 

6.  Deep  sea  soundings  and  temperatures,  with  specimens  of 
water. 

7.  The  collecting  of  information  on  Ocean  Meteorology  at 
outlying  stations. 

9.  The  furnishing  of  Synchronous  Observations  at  Oh.  43m. 
Greenwich  Mean  Time,  in  accordance  with  the  suggestion  and 
request  of  the  United  States  Signal  Office." 

Question  VI.    Discussion, 

Can  general  suggestions  be  thrown  out  as  to  the  most  profitable 
mode  of  discussing  the  observations? 

29^.  "That  it  is  desirable  that  every  Institution  should 
publish  the  observations  and  results  in  such  a  manner  that 
every  foreign  Institute  can  incoq^orate  them  with  its  own 
observations  and  results  in  the  easiest  way  possible,  that 
is,  by  preserving  the  number  of  observations,  together 
with  any  means  derived  from  them,  for  single  degrees 
square." 
Adopted. 
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30''.  "  That  it  is  further  desirable  that  whatever  Charts  be 
published,  the  results  for  single  degrees  square  should  be 
published  in  a  tabular  form/' 
Adopted. 

31°.  "  That  it  seems  desirable  for  the  use  of  the  Sailor,  that 
each  Chart  should  have  reference  to  only  one  element,  or 
at  least  only  to  elements  closely  related  to  each  other." 
Adopted. 

Question  VII.     Subjects  of  Inquiry, 

To  what  extent  can  a  division  of  labour,  as  regards  Subjects  of 
Inquiry,  be  carried  out  in  a  spirit  of  fairness  to  the  Collecting  and 
Discussing  Establishments  respectively  ? 

32**.  **  That  the  division  of  labour,  as  regards  investigations, 
can  only  be  carried  out  by  mutual  agreement  between  the 
several  Institutions,  and  each  Institution  should  announce 
to  other  Institutions  what  investigations  it  proposes  to 
undertake. 
"  It  is  very  desirable  that  such  divisions  of  labour  should 
be  effected/' 

Mr.  Scott  stated  that  the  second  Sub-Committee  had  carefully 
considered  the  question  of  requiring  payment  for  copying  obser- 
vations as  mentioned  by  himself  both  at  Leipzig  and  Vienna, 
but  without  deeming  it  advisable  to  pass  a  Resolution  respecting 
it. 

The  Chaieman  said  that  there  could  be  no  doubt  that  every 
nation  had  the  right  to  require  such  payment. 
The  Resolution  was  then  adopted. 

Question  VIII.     Sailing  Directions. 

In  how  far  are  purely  practical  investigations,  such  as  the 
preparation  of  Sailing  Directions,  admissible  for  a  Scientific 
Institution  ? 

33*'.  That  the  sailor  wants  the  results  of  experience  alone, 
and  he  must  receive  assurance  that  his  observations  have 
been  turned  to  use.  When  these  results  of  experience 
have  been  given,  the  theoiist  may  point  out  the  reason 
why  certain  routes  are  the  best. 
Adopted. 

The  discussion  of  the  Programme  being  concluded — 

Mr.  Scott  stated  that  he  wished  to  take  the  opinion  of 
the  Conference  as  to  what  conmiunications  should  be  printed  in 
the  Official  Report  of  the  Proceedings  of  the  Conference. 

He  proposed — 

1.  That  letters  from  gentlemen  accepting  the  Invitation  to 
attend  should  not  be  printed. 
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2.  That  the  information  respecting  the  working  of  the 
Brussels  Conference  in  each  Country  should  be  printed.     - 

3.  That  replies  from  gentlemen  -who  were  unable  to  attend 
should  be  printed  in  fuU. 

4.  That  only  the  Remarks  of  Capt.  Toynbee  which  had  been 
discussed  by  the  first  Sub-Committee  should  be  printed. 

These  proposals  were  agreed  to  by  the  Conference  with  the 
following  exceptions : — 

M.  RiKATCHEFF  wished  a  selection  from  his  own  and  other 
gentlemen's  conmiunications  regarding  the  Programme,  to  be 
printed,  in  addition  to  those  of  Capt.  Toynbee,  if  they  were 
found  to  contain  any  new  ideas. 

Mr.  Scott  promised  compliance  with  this  reiquest  and  stated 
that  he  hoped  to  have  the  Report  ready  by  the  end  of  November. 

The  President  said  that  before  bringing  the  Meeting  to  a 
close,  he  would  be  glad  to  hear  any  further  suggestions  which 
any  gentleman  might  wish  to  make. 

After  a  few  remarks  by  Capt.  Hoffmeyek,  the  President  con- 
gratulated the  Conference  on  having  completed  their  labours  in  a 
most  satisfactory  manner,  and  said  he  considered  that  the  impor- 
tant Resolutions  which  had  been  arrived  at  would  have  the 
greatest  influence  on  the  future  prosecution  of  Maritime  Meteoro- 
logy in  all  Countries.  He  appreciated  highly  the  fact  that  all 
the  deliberations  have  been  conducted  in  such  a  liberal  spirit,  and 
without  laying  down  too  many  written  _  rules,  so  that  much 
liberty  was  left  to  each  Member,  according  to  his  own 
responsibilities. 

He  spoke  in  flattering  terms  of  the  effective  manner  in  which 
the  Office,  which  he  and  the  other  gentlemen  had  had  the  oppor- 
tunity of  seeing,  was  managed,  and  thanked  the  Meteorological 
Committee  for  their  great  kindness  in  allowing  the  Conference  to 
meet  in  their  Office,  and  for  the  excellent  arrangements  made  for 
convenience  and  comfort  of  the  Members. 

.  On  the  motion  of  Mr.  Blanford  a  vote  of  thanks  was  given 
to  the  Secretaries  of  both  Sub-Committees. 

Mr.  Scott,  in  replying,  thanked  the  Members  collectively  for 
their  attendance  at  the  Conference,  and  said  that  when  he  was  at 
Vienna,  in  1873,  one  of  the  gentlemen  present  had  assured  him  that 
if  invitations  were  issued  for  a  Maritime  Conference  in  London, 
every  one  would  attend.  The  result,  as  they  saw,  had  more  than 
justified  his  friend's  anticipations. 

He  ventured  to  express  his  own  opinion  that  the  fact  that 
the  Conference  had  conducted  its  deliberations  so  speedily  and 
satisfactorily  had  been  mainly  due  to  the  decision  arrived  at  by  a 
majority  of  the  Sub-Committee  to  the  effect  that  the  Conference 
should  be  of  a  private  and  not  of  an  official  cliaracter. 

The  Report  would  be  submitted  to  the  Permanent  Committee 
at  their  Meeting  at  Utrecht  on  the  10th  September,  and  prior  to 
that  date  the  Resolutions  would  not  be  published. 
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He  expressed  the  hope  that  the  present  deliberations  would 
render  another  Maritime  Congress  unnecessary  for  at  least 
a;nother  20  years. 

In  conclusion  he  could  not  permit  the  Conference  to  separate 
without  idluding  to  the  serious  losses  which  Meteorology  had  sus- 
tained. Since  the  Congress  at  Vienna  last  year,  one  had  been 
taken  from  among  the  Delegates  to  that  Meeting,  and  also^  still 
more  recently,  a  veteran  Meteorologist  had  passed  away,  whose 
labours  in  the  science  had  extended  over  a  period  of  40  years^ 
and  who  had  presided  over  the  first  Maritime  Conference  at 
Brussels  in  1853. 

He  (Mr.  Scott)  did  not  presume  to  speak  of  the  loss  which 
Astronomy  had  sustained  in  the  death  of  two  of  its  ablest 
followers,  but  on  the  pai-t  of  all  Meteorologists  he  wished  to  oflFer 
a  tribute  of  respect  to  the  memory  of  MM.  Donati  and  Quetelet. 

Dr.  Mann  proposed  a  vote  of  thanks  to  the  President  for  the 
able  manner  in  which  he  had  conducted  the  business  entailed 
upon  him. 

M.  Burs  Ballot,  in  acknowledging  this  compliment,  which 
was  passed  by  acclamation,  declared  that  the  second  Maritime 
Conference  was  now  closed. 

.    Buys  BalLot. 
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Appendix  A. 

Letters  received  froh  Gentlemen  unable  to  attend  the 
Conference. 

A,  Btichan,  Secretary,  Scottish  Meteorological  Society,  Edinburgh, 

Your  letter  to  the  Marquis  of  Tweeddale,  dated  June  1874^  inviting  his 
Lordship  or  a  representative  to  attend  the  private  Conference  on  the  subject 
of  Maritime  Meteorology  which  is  to  meet  on  the  31  pros'".,  has  heen  remitted 
by  his  Lordship  to  the  Council. 

I  am  directed  by  the  Council  to  inform  you  that  his  Lordship  is,  owing  to 
the  state  of  his  health,  obliged  to  decline  the  invitation,  and  that,  with  reference 
to  a  representative,  the  Council  are,  owing  to  want  of  funds,  not  in  a  position 
to  send  one. 

I  am  further  directed  to  saj  that  in  connexion  with  this  subject,  the  Council 
will  be  happy  to  give  any  information  in  their  power,  and  that  they  have 
instructed  Mr.  Stevenson  and  myself  to  forward  to  the  Sub- Committee  their 
opinions  regarding  some  of  the  subjects  embraced  by  the  Programme. 

Rear'Adtniral  C,  H,  Davis,  Superintendent,  U»S,  Naval  Observatory, 
Washington, 

The  Hydrographical  Office  having  been  created  several  years  ago,  by  remov- 
ing from  the  Observatory  all  charge  of  the  subject  of  Meteorology,  Maritime 
or  Continental,  I  have  been  imable  to  serve  the  objects  set  forth  in  your  com- 
munications in  any  way  so  well  as  by  the  reference  which  has  been  made.* 

Wishing  the  largest  success  to  the  able  Meteorologists  who  are  to  prosecute 
further  this  most  interesting  and,  practically,  most  useful  branch  of  Science. 

A,  O.  Findlay,  F.R.G.8.,  London. 

I  regret  to  sav  that  long-continued  bad  health  will  prevent  me  ftrom  being 
present  at  the  Maritime  Conference  to-day  as  I  had  hoped,  until  this  morning, 
to  be  able  to  do. 

I  should  have  been  gratified  if  I  could  aid  in  any  way  the  topics  which 
have  been  of  great  interest  to  me  for  many  years  and  more  especially  those 
included  in  cols.  7  and  8,  20,  21,  22,  and  §  VIIL 

H.  Marie-Davy,  Central  Meteorological  Observatory  of  Montsouris,  Paris, 

I  am,' it  is  true,  directed  by  the  Minister,  to  study  your  Meteorological 
materials  in  London,  Greenwich,  Kew,  and  Oxford ;  but  I  am  a  member  each 
year  of  the  Coimcil  of  Professors  of  Physics  of  our  Lyceums,  and  the  Session 
which  commences  about  the  14th  August  generally  lasts  till  the  5th  or  6th 
September.  I  should^  therefore,  arrive  too  kte  to  take  an  active  part  in  your 
interesting  meetings,  which  I  much  regret.  I  shaU  be  happy,  however,  to 
find  some  of  the  savans  who  are  to  attend  the  Conference  still  in  London. 

Brigadier'General  A,  J,  Myer,  Chief  Signal  Officer,  U,S,A.,  Washington, 

It  will  not  be  practicable  for  this  Office  to  be  represented  at  the  meeting  of 
the  Sub-Committee.    We  are  oppressed  with  work  this  summer. 

The  only  point  I  would  urge,  if  present,  would  be  an  arrangement  for  an 
International  Exchange  of  a  simultaneous  report.  This,  indeed,  is  in  effect, 
already  provided  by  the  action  of  the  Vienna  Congress,  the  proposition 
adopted  by  that  Congress,  embracing  in  its  view  as  well  observations  taken 
at  sea  as  on  the  land. 

•Letters  referred  to  General  A.  J.  Myer,  Chief  Signal  Officer, XJ.8 A.,  and  Commodore 
Wymao,  Hydrographer,  U.B.N. 
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The  Bhip*8  chronometer  wiU  enable  the  simultaneous  observations  to  be 
easily  made  at  the  proper  time.  The  latitude  and  longitude  in  which  each  is 
taken  can  be  readily  determined  sufficiently  well  later^  by  computation  of  the 
"  Dead  Reckoning/'  in  the  very  numerous  instances  in  whicn  Astronomical 
Observations  cannot  be  had. 

A  series  of  simultaneous  reports  wiU  be,  for  the  work  of  this  Office*  of  the 
greatest  advantage. 

In  any  form  of  blank,  provision  ought  to  be  made  for  the  record  of,  at  least, 
one  simultaneous  report,  with  latitude  and  longitude  of  place  of  observation, 
the  report  to  be  co-incident  with  those  now  taken  on  land.  The  number  of 
continental  and  insular  stations  simultaneously  reporting  has  reached  281. 

Commodore  H,  P.  Rothe,  Hydrographer,  Copenhagen, 

I  have  the  honour  to  acknowledge  the  receipt  of  your  agreeable  invitation 
to  attend  the  Maritime  Conference  assembling  on  the  31st  August  in  London, 
and  I  beg  you  to  excuse  the  delay  of  my  answer,  on  account  of  a  long  absence 
from  Copenhagen. 

I  regret  sincerely,  on  account  of  official  business,  not  to  be  able  to  be  in 
London  at  the  time  ^ed,  and  partake  in  the  discussion  on  the  many  and 
highly  interesting  subjects  put  forth  in  the  Programme,  but  I  beg  to  assure 
you  of  my  greatest  interest  in  all  matters  relating  to  Maritime  Meteorology, 
and  that  I  will  do  everything  to  introduce  in  Denmark  the  measures  which 
may  be  adopted  after  the  deliberations  of  the  Conference. 

Br.  R.  Rrtbenson,  Centred  Meteorological  Institute,  Stockholm, 

I  have  the  honour  to  acknowledge  the  receipt  of  your  invitation  to  the 

Maritime  Conference  in  London.    As  I  am  just  now  on  the  point  of  starting 

,  on  a  tour  of  inspection  of  our  ^northern  stations,  I  must  give  up  the  idea  ot 

'  taking  part  in  this  Conference.     I  hope,  however,  that  the  decisions  which 

will  be  taken  will  advance  Maritime  Meteorology  and  will  do  all  in  my  power 

to  give  effect  to  these  decisions  in  this  country. 

I  have  communicated  the  invitation  to  some  persons  interested  in  the  subject, 
but  I  have  not  yet  heard  whether  they  intend  to  forward  any  written  replies  to 
the  Conference. 

I  refer  you  to  my  previous  letter  as  to  arrangements  made  here  since  the 
year  1863. 

Baron  c.  Wrangel,  Hydrographer,  Nicolaief, 

Your  letter  of  the  25th  June  with  enclosed  Programme  of  the  Conference 
lor  Maritime  Meteorology  arrived  at  Nicolaief  during  my  absence.  Having 
just  now  returned  from  an  official  tour  in  the  Black  Sea,  I  hasten  to  let  you 
know  that  pressing  business  prevents  me  from  making  use  of  your  kind  invi- 
tation for  tne  Conference.  However,  I  enclose  the  expression  of  my  views  on 
the  questions  mentioned  in  the  Progranune.* 

Vice-Admiral  Baron  v,  Wullerstorf-Urbair,  Chratz,  late  Commander  of  the 
Austrian  Circum^Navigation  Frigate  "  NovaraJ* 

Although  I  have  already  written  to  Dr.  Jelinek  that  it  is  not  possible  for 
me  to  accept  your  invitation  this  year,  and  especially  at  the  end  of  Augtist,  I 
consider  myself  bound  to  give  you  notice  of  the  same,  not  because  my  presence 
at  the  Conference  appears  to  me  necessary,  but  because  I  wish  to  express  my 
regret  at  being  unable  to  make  your  acquaintance  personally  and  nteeting 
men  whom  I  respect  and  esteem,  and  whose  excellent  contributions  to  the 
domain  of  Meteorology  I  acknowledge  with  admiration. 

*^*  This  letter  was  accomnanied  by  remarks  which  were  laid  before  the 
Conference  and  carefully  consiaered. 

Commodore  R,  H,  Wyman,  U,S.N,,  Hydrographer,  Washington, 

I  have  the  honour  to  acknowledge  the  receint  of  your  letter  of  the  25th  June 
containing  an  invitation  to  attend  the  private  Maritime  Conference  in  London, 
with  the  request  that  I  forward  to  the  Conference  my  opinion  in  answer  to  the 

*  Friiited  in  Appendix  C. 
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questions  contained  in  the  Programme  accompanying  your  letter.  After  con- 
sulting with  Commodore  Danid  Ammen,  U.S.N.,  the  Chief  of  the  Bureau  of 
Navigation,  this  Office  being  under  that  Bureau,  I  have  the  honour  to  inform 
you  that  the  Navy  Department  do  not  consider  it  expedient  at  the  present 
moment  to  send  an  officer  to  the  Conference,  and  that  I  am  authorized  to 
forward  for  your  consideration  the  opinions  enclosed.* 


Appendix  B. 

Remarks  on  the  Results  of  the  Bbussels  Coxfebenge  in 
Various  Countries  represented  at  that  Conference. 

Meteorological  Office,  116,  Victoria  Street, 

London,  7th  May,  1874. 
Sir,  -  Maritime  Meteorology. 

The  Suh-Committee  appointed  hj  the  Permanent  Committee  of  the  Vienna 
Congress,  propose  to  hold  a  Meeting  in  the  course  of  the  present  year,  to 
discuss  the  subject  of  Maritime  Meteorology,  with  especial  reference  to  the 
decisions  taken  thereon  at  the  Brussels  Conference  in  1853,  in  order  to 
ascertain  whether  or  not  it  will  be  advisable  to  hold  an  official  Conference  on 
the  subject  in  18/5,  or  lat^r. 

As  was  represented  at  Brussels  by ,  I  am  to  request  you 

to  be  so  good  as  to  furnish  to  me,  before  the  1st  of  June,  or  as  soon  after  as 
convenient,  replies  to  the  following  questions,  in  order  that  I  may  prepare  an 
abstract  of  the  replies  for  submission  to  the  proposed  Meeting. 

1.  To  what  extent  the  resolutions  adopted  at  Brussels  have  been  carried  out 
in  your  country? 

2.  What  have  been  the  groimds  for  departure  from  them,  if  such  departure  ' 
has  taken  place? 

If  this  matter  does  not  fall  within  your  own  Department,  I  shall  be  obliged 
if  you  will  kindly  forward  the  communication  to  the  proper  quarter. 

I  am,  &c. 
To  each  country  Represented  at  Brussels.  Robt.  H.  Scott, 

Director. 

Professor  Buys-Ballot,  Royal  Meteorological  Institute,  Utrecht, 

I  have  from  the  beginning  thoroughly  opposed  the  Resolutions  of  the 
Brussels  Ck>nference.  I  was,  however,  bound  to  observe  those  regulations 
because  of  the  American  publications .  which  were  carried  on  in  accordance 
with  them.  But  as  soon  as  the  Dutch  Institute  had  its  own  publications,  I 
adopted  another  form  of  log. 

liie  Brussels  Conference  asked  for  too  many  observations,  e.g.  psychrometer, 
specific  gravity,  &c.,  which  we  could  not  expect  to  be  maae  accurately  by 
Merchant  Ships,  and  which  are  of  no  use  to  them.  Moreover,  the  hours  3 
and  9  were  not  convenient.  The  true  course  and  distance  which  are  of 
practical  use  for  Sailors  and  Directors  of  Institutes  were  not  required. 

I  beg  to  refer  you,  for  further  particulars,  to  the  following  extracts  from  my 
printed  papers : — 

V.  ^*  Suggestions  on  a  Uniform  System  of  Meteorological 
Observations." 

"  The  Congress  held  at  Brussels  aimed  at  accomplishing  too  much,  and 
thence  many  were  discouraged. 

*•  Or  how  else  shall  we  account  for  it,  that  especially  in  the  Netherlands, 
which  soon  declined  to  observe  these  directions,  most  observations  have  been 
sent  in. 

"  In  all  probability  it  would  have  been  sufficient  to  confine  the  observations 
to  the  end  of  the  watch  kept  on  board  a  ship,  and  not  to  ask  for  too  much 
information.  If  I  may  be  allowed  to  state,  what  has  in  this  country  attracted 
most  attention,  and  with  respect  to  which  we  have  been  supplied  with  the 
most  and  the  best  observations,  it  will  be  this  :— 

*  Printed  in  Appendix  C. 
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"  1.  We  require  at  the  beginning  of  the  log  book  a  statement  of  the  oor- 
rections  of  the  instrument,  aft^  they  have  been  examined  by  persons  appointed 
for  that  purpose  by  the  Central  Observatory. 

**  2.  The  number  of  days  the  ship  was  at  sea. 

"  3.  The  conjectured  and  observed  position  of  the  ship. 

*'  4.  The  heights  of  the  barometer  by  the  mercurial  barometer. 

"  5.  The  direction  and  force  of  the  wind. 

"  6.  The  tiemperature  of  the  surfMe  of  the  sea. 

"  No  one  will  deny  to  these  observations  their  high  practical  and  theoretical 
value. 

**  7.  Deviations  of  the  compass. 

'*  On  entering  a  port,  or  whenever  there  is  an  opportunity  at  sea  to  veer  the 
ship,  the  deviations  are  verified.  The  safety  of  the  ship  depends  too  much  on 
the  local  deviations,  that  time  may  well  be  sacrificed. 

''  8.  The  Temperature  observations,  if  there  be  any  place  on  board  fit  for 
taking  them. 

"  Psychrometrical  observations;  how  much  rain  fell  in  one  day;  deep  sea 
soundings,  etc.,  may  be  safely  left  to  the  interest  of  captains  themselves  and  to 
such  opportunities  as  are  afforded. 

"  What  is  of  most  importance  to  navigation  must  have  the  greatest  weight 

with  VLB.'' 

2^.  ^A  Sequel  to  the  Suggestions  on  a  Uniform  System  of 
Meteorological  Observations.'* 

''  I  do  not  see  any  safer  means  of  knowing  the  average  indication  of  the 
instruments,  for  every  time  of  the  year  and  every  place,  than  to  note  in  our 
registers  every  observation  on  a  different  page  according  to  the  place  in  the 
ocean,  and  separatelv  for  every  day  of  the  vear,  that  we  may  be  aole  to  make 
a  graphic  table  of  these  observations,  and  to  see  if  any  districts  of  the  sea 
have  some  phenomena  in  common,  and  what  are  the  boundaries  of  these 
districts. 

''Unhappily  it  is  not  su£Bcient  to  form  squares  of  five  degrees  d priori 
for  it  will  often  be  the  case  that  one  half  of  such  a  square  shows  a  digression 
i^m  the  mean  opposite  to  that  of  the  other  half.  For  instance,  if  we  seek  the 
limits  of  the  Trade  Winds,  shall  we  find  them  by  studying  only  large  squares, 
vix.  from  15°  to  20°  lat.,  and  from  20°  to  25°  lone.,  &c.?  Are  they  at  the 
same  latitude  in  different  longitudes  ?  It  is  impossible  to  determine  them,  if  we 
do  not  know  what  passes  at  every  square  degree,  at  every  square  minute  of  a 
degree.  Sooner  or  later,  therefbre,  some  one  will  come  to  the  system  of  giving 
separately  what  has  been  observed  at  separate  points  of  space  and  time. 

**  This  is  possible,  as  I  will  show  by  aescribing  at  some  length  one  of  the 
methods  to  obtain  it,  which  is  followed  at  the  Dutch  Institute.  We  shall  be 
happj  if  other  Directors  describe  their  own  methods  that  we  may  compare 
and  mdge. 

'*  Every  Meteorological  Journal,  sent  in  to  the  Institute,  is  copied  on  sheets 
of  paper,  with  printed  lines  and  columns  all  of  the  same  model  on  one  side, 
blank  on  the  otner. 

"  Every  line  of  this  copy  bears  the  number  of  the  Journal,  in  order  that  every* 
questionable  entry  may  be  checked  by  the  oriffinal ;  further,  the  date  and  the 
place  when  and  where  the  observations,  put  down  in  the  following  columns, 
were  taken. 

"Then  by  scissors  the  paper  is  cut  into  horizontal  slips,  so  that  each  slip 
contains  no  other  observation  than  that  taken  at  the  same  degree  of  latitude 
and  longitude. 

"  These  separate  slips  are  put  in  different  covers,  each  containing  the  obser- 
vations of  a  fifth  or  tenth  oegree  square ;  they  are  lightly  bound  together  in 
12  different  bundles  corresponding  to  the  12  months. 

''  When  we  think  we  have  a  quantity  sufficient  to  make  a  study  of  them, 
these  slips  are  arranged  according  to  time  and  place,  and  since  they  strictly 
correspond  to  the  breadths  of  the  columns,  we  can  easilv  follow  theur  indica- 
tions, draw  up  a  chart  of  large  size  for  such  a  portion  of  the  ocean  as  we  are 
then  treating  of. 
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''  If  it  be  objected  that  we  might  have  done  so  from  the  first,  we  answer 
that  so  doing  idkea  too  much  time  and  reqnires  much  more  attention  ;  that  it 
is  much  more  fatiguing  and  wearisome  to  extract  observations  from  the 
Journal — now  here,  now  there — than  to  do  twice  the  work,  but  each  time 
without  fatigue. 

"  Moreover,  by  this  method  we  get  a  means  of  checking  which  otherwise 
is  possible  only  oy  doing  it  over  again  from  the  beginning. 

*'  If  now  we  have  recorded  the  observations  of  one  instrument  on  one  chart, 
the  observations  of  the  other  on  another  chart,  we  are  able  to  publish  either 
for  a  single  degree  square,  or  even  for  smaller  parts,  if  there  is  a&ir  number  of 
observations,  or  to  join  several  such  degrees  into  a  larger  space,  and  to  give 
its  average  value." 

J.  C.  De  Brito  Capello,  Observatory,  LUbon, 

In  reply  to  your  letter  of  the  7th  instant,  I  will  answer  the  two  questions 
respecting  Maritime  Meteorological  Observations. 

Portugal  has  adopted  all  the  Resolutions  of  the  Brussels  Coijference. 
Consequently  the  Government  ordered,  in  1854,  that  all  men-of-war  should  be 
furnished  with  Meteorological  Instruments  as  recommended  by  the  Conference, 
with  blank  "Abstract  Logs/'  and  Instructions  of  the  same  Conference,  very 
carefully  translated  by  M.  Pegado,  Director  of  Nautical  Observations  at  the 
time  mentioned. 

Since  1854,  most  of  the  men-of-war  have  taken  Meteorological  Observations, 
and  some  have  obtained  rewards  from  Lieutenant  Maury. 

The  merchant  ships  have  also  made  Meteorological  Observations,  and  one 
received  a  gold  medal  from  the  French  Government.  You  have  some  of  the 
Abstract  L^gs  of  both  services  in  the  Meteorological  Office. 

Generally  speaking,  we  have  conformed  to  all  the  regulations  of  the 
Conference ;  we  have  only  departed  from  them  in  some  points  of  detail. 

Hie  Two-hourly  Observations  seemed  to  us  too  much  for  our  sailors,  who 
were  commencing  the  work. 

Thus  we  have  adopted  for  men-of-war  the  hours  proposed  by  the  Conference 
for  merchant  ships,  but  we  have  retained  all  the  vertical  columns  of  the 
Abstract  Log  of  the  men-of-war.  » 

The  headings  of  these  columns  are  retained  in  the  English  language. 

All  the  men-of-war  carry  at  least  a  barometer  by  Adie  with  metric  scale,  and 
an  aneroid  for  comparison,  or,  in  case  of  accident  to  the  barometer ;  two  or 
three  thermometers  by  the  same  maker,  with  centigrade  scales,  one  being  used 
as  a  wet  bulb ;  and  two  hydrometers.  All  these  instruments  are  compared  with 
Standards  at  this  Observatory.  They  also  carry  a  metal  bucket  with  two 
valves  for  getting  water  from  a  depth. 

The  merchant  ships  have  taken  observations  with  the  same  Abstract  Log, 
and  some  have  increased  the  hours  of  observation. 

We  have  never  employed  self-registering  thermometers  for  temperatures 
at  depths ;  the  depth  has  never  exceeded  5  or  10  fathoms  except  in  a  few 
special  cases. 

Most  of  the  8hij)8  of  war  have  also  taken  observations  while  lying  at  anchor. 

Capt,  N.  Hoffmeyer,  Royal  Meteorological  Institute,  Copenhagen, 

The  question  ha^dng  been  discussed  by  a  Commission,  consisting  of  Members 
of  the  Koyal  Society  of  Copenhagen  and  others,  the  Ministry  of  War  decreed, 
on  the  2drd  of  April  1853,  that  in  fiiture,  on  board  the  Danish  men-of-war 
which  are  thought  fit  for  it,  according  to  their  destination.  Meteorological 
Observations  are  to  be  undertaken  and  noted  down  conformably  to  the  scheme 
adopted  at  the  Conference  of  Brussels,  but  with  the  following  restrictions  : — 

That  the  specific  gravity  of  the  water  is  not  necessarily  to  be  examined 
daily,  but  only  when  there  is  a  fit  opportunity  to  do  so. 

lliat  it  is  not  made  a  duty  daily  to  examine  the  temperature  of  the  water 
below  the  surface,  but  that  such  is  to  be  done  whenever  place  and  opportunity 
are  fit  and  convenient,  and  if  possible  in  di£Perent  depths ;  and, 

That  the  aneroid  barometer  is  to  be  used  on  board  the  smaller  vessels,  and 
where  a  mercurial  barometer  cannot  appropriately  be  placed. 

The  Director  of  the  Hydrographic  Office  has  been  ordered  to  take  care  of  the 
execution  of  the  above  decrees,  and,  as  far  as  might  it  be  thought  appropriate 
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to  communicate  with  Lieut.  Maury  at  Washington.  Respecting  the  partici- 
pation of  merchant  ships  in  the  aforesaid  Observations  nothing  was  decreed, 
only  it  was  left  to  the  Director  of  the  Hydrographic  Office  also  in  this  respect 
to  enter  into  communiccttion  with  Lieut.  Maury. 

From  this  gentleman  the  Hydrographic  Office  has  at  different  times 
received  large  collections  of  his  Current  and  Wind  Charts^  as  well  as  Sailing 
Directions,  to  be  distributed  both  to  men-of-war  and  to  merchant  vessels. 
The  men-of-war  have  been  furnished  with  these  Charts,  and  they  have  been 
distributed  to  merchant  vessels,  Danish  as  well  as  to  a  few  foreign,  on  their 
undertaking  to  deliver  the  Meteorological  Journals  after  having  been  filled  up. 
When  the  Master  of  the  ship  could  express  himself  in  English^  the  journal  was 
written  in  this  language ;  when  it  was  written  in  Danish  it  has  been  trans- 
lated into  English  at  the  Hydrographic  Office.  The  journals  received  from 
the  vessels  have  graduallv  been  transmitted  to  Lieut.  Maury.  The  last 
collection  sent  by  this  cenueman  was  received  by  the  Hydrographic  Office  on 
the  17th  December  1861. 

Tbe  war  in  North  Amerioa,  and  the  interruption  occasioned  thereby  of  all 
the  communications  which  had  been  brought  about  by  Lieut.  Maury  with 
foreign  countries  for  the  promotion  of  Maritime  Meteorology,  has  caused  a 
cessation  of  the  interchange  of  the  olgeots  concerned  also  with  regard  to 
Denmark. 

Professor  H.  Mokn,  Royal  Meteorological  Institute,  Chnstic^nia. 

In  reply  to  your  letter  of  the  7th  of  May,  I  have  the  honour  to  offer  the 
following  remarks : — 

The  lUsolutions  adopted  at  Brussels  have  been  carried  out  in  the  Norwegian 
Navy,  by  both  the  men-of-war  and  merchantmen.  The  logs  have  been  sent  to 
Wasnington.  The  "  Abstract  Log"  has  been  used  on  board  the  men-of-war ; 
the  Merchant  Service  Log  on  board  the  merchantmen.  A  number  of  Maury's 
Wind  and  Current  Charts,  as  well  as  of  Maury's  **  Physical  Geographj  of  the 
Sea  "  have  been  distributed  to  Norwegian  Captains  making  observations  and 
forwarding  their  logs  to  Washington.  In  our  country  there  has  not  been  • 
any  officiid  provision  for  securing  the  corrections  of  the  instruments  used  for 
the  above*named  observations.  It  will  not  be  possible  to  ascertain  the 
number  of  the  logs  sent  to  Washington.  The  observations  contained  in  the 
mercbantmen's  logs  embrace  almost  all  navigated  parts  of  the  sea. 

The  observations  have  been  continued,  as  I  can  see  from  logs  now  in  the 
possession  of  the  Meteorological  Institute  at  Christiania,  up  to  1865.  In  the 
year  1867  the  Norwegian  Meteorological  Institute  issued  an  invitation  to  Nor- 
wegian Sea  Captains  to  make  Meteorological  Observations  on  board  their  ships. 
Through  the  different  Shipping  Offices  in  the  country  the  Captains  could 
receive  schedules  with  instnictions  for  making  the  observations.  Since  that 
time  there  have  come  into  the  Institute  yearly  about  60  logs.  From  that  time 
the  logs  issued  by  Maury  have  not  been  in  use  in  our  navy. 

The  grounds  for  departure  from  the  Brussels  Resolutions  are  therefore 
chiefly  the  establishment  of  the  Meteorological  Institute.  Meanwhile  there 
msfj  also  have  been  other  grounds. 

in  the  Royal  Navy  the  observations  grew  scarce,  as  the  instruments  originally 
purchased  grew  older  and  unsuitable,  and  the  observations  came  to  a  close 
at  the  beginning  of  the  war  in  America.  In  the  Merchant  Navy  it  was 
difficult  to  keep  up  the  observing  spirit  among  the  Captains  as  they  did  not 
get  any  encouragement  or  instruction  from  any  Scientific  Institution  at  home. 

Capt.  E.  Mouchez,  Ministry  of  Marine,  Paris. 

I  regret  to  inform  you  that  the  Regulations  laid  down  by  the  Brussels 
Conference  have  not  been  regularly  carried  out  either  by  our  Navy  or  Mer- 
chant Service.  Log  books  were  prmted  nearly  similar  to  the  one  adopted,  and 
were  distributed  on  board  the  ships ;  but  the  want  of  success  in  taking  the 
observations  has  been  principally  due  to  the  following  causes : — 

1.  Too  much  was  asked  for,  mstead  of  limiting  the  requirements  to  what 
was  strictly  necessary. 
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2.  The  use  to  which  the  observations  would  be  put,  or  how  they  would  be 
employed  after  the  voyage  was  not  made  sufficiently  apparent. 

And,  further,  no  Observatory  or  Central  Establishment  was  specially  charged 
with  the  duty  of  keeping  and  studying  the  Registers. 

It  appears  to  me,  therefore,  that  wnat  is  wanted  is,  V,  a  simpler  form  of 
Register,  and,  2^.  the  establishment  in  each  Country  of  a  Cenlral  Office,  whose 
duty  would  be  to  receive  all  the  Registers,  and  extract  their  data  according  to 
rulets  to  be  settled  upon,  and  to  give  advice  as  to  the  manner  in  which  tney 
have  been  kept. 

As  soon  as  it  is  known  that  these  documents  are  studied  and  utilized,  no 
doubt  all  the  Navigators  will  be  eager  to  take  the  observations  with  greater 
care  than  is  done  at  present. 

BrigadieT'Oeneral  A.  J,  Myer,  Chief  Signal  Officer,  U,S,A.,  Washington, 

I  have  the  honour  to  acknowledge  the  reo^t  on  May  20th,  1874,  of  a  com- 
munication referring  to  the  action  of  a  Sub-Committee  appointed  by  a  Permar 
nent  Committee  of  the  Vienna  Congress  upon  the  subject  of  Meteorological 
Observations  taken  at  Sea.  This  communication  was  addressed  by  you  to 
Rear-Admind  C.  H.  Davis,  Superintendent  of  the  United  States  Naval  Obser- 
vatory at  Washington,  with  tne  request  that  it  might  be  forwarded  to  the 
proper  quarter,  and  has  been  transmitted  by  that  Officer  to  this  Office  for  reply. 
The  interruptions  caused  by  the  war  and  tiie  changes  which  have  taken  plac^, 
both  in  the  personnel  and  the  duties  of  the  different  services  since  the  date  of 
the  Brussels  Conference,  have  rendered  some  delay  necessary  in  order  to 
ascertain  as  definitely  as  possible,  what  had  been  done  in  the  different  Depart- 
ments up  to  the  present  time. 

I  am  able  to  give  you  briefly  the  following  facts  i-r^ 

(1.)  The  United  States  at  once  undertook  to  carry  out  the  pronositions 
adopted  at  Brussels.  The  "Abstract  Log"  was  approved  by  the  Navy  De- 
partment, adopted,  and  ordered  for  use  in  the  Navy,  and  is  at  this  time  used 
in  all  naval  vessels.  Navigators  generally  were  invited  to  keep  the  log,  and 
transmit  copies  at  the  end  of  each  cruise  to  the  Chief  of  tne  Bureau  of 
Ordnance  and  Hydrography. 

(2.)  To  encourage  all  Navigators  in  so  doing,  copies  of  the  Sailing  Directions 
and  of  aU  published  results  based  upon  data  famished  by  them  were  offered 
them. 

Agreeably  with  this  arrangement  of  a  proposed  exchange,  a  large  number  of 
navigators  of  various  flags  famished  freely  the  observations  taken  by  them  at 
sea.  These  observations  were  compared,  employed  in  perfecting  the  work 
abready  begun,  and  in  prosecuting  researches  in  Maritime  Meteorology.  A  large 
number  of  copies  of  Mauiy's  Sailing  Directions  and  kindred  publications 
were  distributed  among  the  contributors  of  different  nations  acconling  to  this 
arrangement. 

(3.)  In  conformity  with  the  Brussels  plan,  the  United  States  received  the 
co-operation  of  foreign  Powers,  who  were  not  ready  to  discuss  the  observations 
of  their  own  vessels,  but  who  were  willing  to  collect  and  forward  them  to 
Washington.  Among  these  were  France  and  the  Netherlands ;  and  the  vessels 
of  all  such  co-operative  Powers  west  put  on  the  same  footing  with  American 
vessels  in  receiving  the  W^ind  and  Current  Charts,  the  Sailing  Directions,  &c., 
issued  by  Commodore  Mauiy,  many  of  which  are  based  in  part  upon  such  data. 
This  continued  up  to  the  conmiencement  of  the  war  in  1860. 

(4.)  After  1861,  though  with  occasional  protracted  intermptions,  the  United 
States  continued  to  collect  maritime  data  according  to  the  suggestions  made  at 
Brussels.  The  Abstract  Logs,  filled  up  upon  the  vessda  of  the  United  States' 
Navy,  are  filed  in  the  Bureau  of  Navigation,  whence  they  are  transmitted  to 
the  Hydrographic  Office  of  the  Navy  Department,  for  such  use  as  may  be  made 
of  them. 

Since  the  establishment  of  the  Signal  Service  Bureau  charged  by  law  with 
the  observation  and  report  of  storms,  the  duty  of  displaying  cautionary 
signals  at  the  different  ports  and  upon  the  sea  coasts,  and  also  of  furnishing 
such  reports  as  may  be  necessary  for  the  benefit  of  Agricultural  and  Commercial 
Interests,  it  has  been  one  of  the  duties  of  this  Office  to  collect  ^m  all  vessels 
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Arriving  in  the  ports  of  the  United  Slates  extracts  from  their  logs,  or  other 
useful  data^  and  also  to  reauest  assistance  ^m  any  vessel  or  officer  in  collecting 
such  data.  The  enclosed  lorm  *  issued  in  1871  >  is  one  prepared  for  this  purpose. 
A  circular  is  also  enclosed.*  The  Observers  of  this  Office  located  at  the  dif- 
fierent  Branch  Offices  established  at  the  different  ports  have  also  been  instructed 
to  visit  vessels  in  the  ports  and  procure  useful  information.  The  Office  has 
also  furnished  instruments  for  use  upon  vessels  furnishing  reports  to  this 
Office. 

In  exchange  for  such  courtesies  the  facilities  of  the  Signal  Service  Offices  in 
the  different  cities  for  comparison  of  instruments,  obtaining  specific  information 
in  reference  to  the  r/eather  past  or  present,  the  use  of  their  daily  telegraphic 
record,  &c.,  are  extended  to  the  Officers  of  any  vessels  of  any  nationality  that 
desire  to  avail  themselves  of  them,  and  upon  request  of  any  Officer  corres- 
ponding with  the  Office,  any  publications  of  the  Office  are  furnished  to  him 
free  of  charge. 

In  its  exchange  with  other  Offices  this  Office  is  alwa^^s  ready  to  furnish  upon 
their  request,  data  in  its  possession  relating  to  particular  storms  occumng 
either  upon  the  land  or  sea,  or  to  enter  upon  wider  exchange  in  pursuance  of 
the  suggestions  of  the  Vienna  Congress. 

The  svstem  of  Simultaneous  Observations  adopted  at  that  Congress  Kquires, 
to  complement  it,  a  system  of  coincident  obser^tttions  extended  as  widely  as 
possible  at  sea. 

E,  Queielet,  Royal  Observatory,  Brussels. 

With  respect  to  Maritime  Meteorology^,  I  have  seen  the  Director  of  this 
Department,  at  the  Ministry  of  Public  'Works,  and  he  thinks  that  only  a  few 
results  exist.  To  make  the  necessary  inquiries,  he  requested  me  to  apply  to 
the  Ministry  of  the  Interior.  I  have  not  yet  received  an  official  reply,  but  I 
believe  you  can  only  reckon  on  very  little.  We  have  no  Navy,  and  the  captaina 
of  the  Merchant  Service  generallv  care  very  little  about  scientific  questions, 
especially  when  anything  would  thereby  be  added  to  their  work.  A  refortn 
must  be  introduced  if  useful  results  are  wanted. 

Capt.  M.  Rikatcheff,  Imperial  Russian  Navy,  Central  Physical  Observatory, 

St,  Petersburg. 

Mr.  Wild  asked  me  to  answer  the  questions  contained  in  your  letter  of  the 
7th  May  1874. 

Our  Navy  is  provided  with  Meteorological  Journals,  Instructions,  and  Instru- 
ments by  the  Ilydrographic  Department.  Thejoumals  containing  observations 
are  returned  to  the  same  Department. 

To  be  able  to  answer  you  with  sufficient  authority  I  have  seen  some  of  the  last 
Meteorological  Ship  Journals,  and  I  had  an  interview  with  Yice-Admiral 
Zelenoy,  who  has  been  15  years  the  Director  of  the  Hydrographic  Department, 
and  left  this  duty  only  a  few  davs  ago.  I  divided  your  questions  into  six 
points,  and  in  the  name  of  Mr.  Zelenoy,  I  am  authorized  to  answer  as  follows : — 

1.  The  thermometers  on  board  ship  have  not  been  provided  with  another 
scale  in  addition  to  Reaumur's,  as  required  by  the  Resolutions  of  Brussela 
Conference,  because  (a)  if  a  thermometer  were  to  have  two  such  similar  scales 
as  Centigrade  and  Reaumur,  one  would  be  often  read  instead  of  the  other; 
(b)  the  conversion  of  degrees  Reaumur  into  Centigrade  is  so  easy,  that  it  is  not 
judged  necessary  to  have  two  scales  together,  only  in  order  to  accustom 
observers  to  the  use  of  the  Centigrade ;  (c)  to  avoid  a  considerable  and  useless 
expense. 

2.  The  barometers  have  not  been  compared  since  1853,  and  corrections  of 
instruments  generally  are  not  determined,  because  there  u  no  Office  or  official 
person  who  has  the  charge  of  all  maritime  observations. 

3.  Anemometers  are  not  in  use  on  board  ships,  because  no  experiments  have 
been  made  with  them,  and  there  was  no  Office,  as  mentioned  abo\e. 

4.  Ships  for  long  voyages  are  provided  with  hyarometers,  and  occasionally 
obser\'ations  are  made  with  them. 

5.  The  meteorological  observations  have  hitherto  been  made  exactly  in  the  form 
recommended  by  the  Brussels  Conference,  because  the  opinion  of  the  Director 


•  Not  printed  here. 
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of  the  Hydrographic  Department  was,  that  nothing  should  be  changed  without 
another  Resolution  of  a  second  Maritime  CJonference,  and  because  there  was  no 
Office  which  had  to  discifss  the  Journals  and  propose  any  change. 

6.  Some  of  the  Ship  Meteorological  Journals  have  been  sent  to  Lieut.  Maury, 
in  Washington,  and  afterwards  to  the  Office  of  Admiral  FitzRoy.  The  Maritime 
Meteorological  Observations  are  not  discussed  and  utilised  in  our  country,  and 
Journals  are  not  even  sent  regularly  to  any  office  abroad,  because  we  have  no 
Office  for  Maritime  Meteorology,  and  because,  after  the  death  of  Admiral  FitzRoy, 
nobody  asked  the  Department  for  Journals. 

You  ought  not  to  be  astonished.  Sir,  if  from  these  answers  you  see  that  tho 
greater  part  of  our  Maritime  Meteorological  Observations  lie  dormant  till  now. 
The  Director  of  the  Hydrographic  Department  is  so  much  charged  with  other 
business,  that  it  is  not  possible  for  him  to  undertake  the  direction  of  the 
whole  question  of  Maritime  Meteorology. 

Many  times,  and  especially  in  the  year  1862,  he  asked  the  Government  to 
institute  an  Office  for  Maritime  Meteorology,  but  it  was  never  done,  and  only 
in  this  year,  on  the  recommendation  of  the  Imperial  Academy  of  Science,  a 
Commission  has  been  appointed  to  prepare  a  project  for  such  an  Office. 


Dr,  R.  Rubenson,  Royal  Meteorological  Institute,  Stockholm. 

After  the  receipt  of  your  last  letter  of  the  7th  May  I  made  inquiries  into  the 
questions  contained  in  it,  and  can,  unfortunately,  give  but  very  little  informa- 
tion about  the  state  of  Maritime  Meteoroloffy  with  us.  From  what  I  have  been 
able  to  learn  from  persons  acquainted  with  these  matters  (Peterson  died  long 
since),  so-called  "  Abstract  Logs,"  were  distributed  just  after  the  Brussels 
Conference,  both  to  Captains  in  the  Navy  and  Masters  of  Merchant  Ships.  These 
log-books  were,  by  the  care  of  the  Royal  Academy  of  Science,  translated  into 
English  (some  Captains  kept  their  Registers  in  English)  and  sent  to  Maury,  at 
Washington.  At  the  outbreak  of  the  American  war  these  transmissions 
ceased  spontaneously,  nevertheless  the  observations  have  been  continued  to 
the  present  time  on  the  same  plan  in  our  Navy,  and  these  Meteorological 
Registers  are  deposited  in  the  archives  of  the  Central  Meteorological  Institute. 
Their  number,  however,  is  not  sufficient  to  allow  of  their  being  worked  up 
there. 

I  have  been  unable  to  ffet  any  further  information  about  the  Observations  in 
the  Merchant  Ser\ace.  I  presume,  therefore,  that  the  whole  system  in  that 
Service  has  ceased  to  exist. 

Although  this  matter  belongs  to  my  Department,  I  have  not  yet  been  in  a 
position  to  arrange  the  svstem  of  observations,  but  I  should  consider  the 
Resolutions  of  a  future  Congress  for  Maritime  Meteorology  as  a  welcome 
opportunity  for  directing  attention  to  this  subject  here,  and  shall  endeavour  as 
far  as  in  me  lies  to  contribute  our  share  to  the  common  work  at  sea. 


Commodore  R.  H,  Wyman,  V.S.N.,  Hydrographer,  Washington. 

Replying  to  your  letter  of  the  7th  instant  referred  to  this  Office,  I  have  the 
honour  to  state  that  the  Resolutions  adopted  at  the  Brussels  Conference  were 
carried  out  in  this  Country  up  to  the  commencement  of  the  late  war. 

The  Abstract  Logs  were  printed  and  issued  both  to  na\'al  and  merchant 
vessels,  but  are  not  now  issued  to  either.  The  Log  now  in  use  in  the  Navy  of 
the  United  States  is  substantially  the  same  as  far  as  its  Meteorological  Records 
are  concerned,  as  the  Log  recommended  at  Brussels — we  employ  the  Howard 
Cloud  nomenclature  and  a  scale  for  wind-forces  differing  not  materially  from 
the  Beaufort  scale. 

I  send  you  herewith  a  copy  of  the  Meteorological  Journal  recently  introduced 
from  this  Office. 
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Appendix  C. 

Eemarks  by  Capt.  Toynbee^  in  answer  to  Questions  I.  to 
VIIL  of  the  Frogranune ;  followed  by  Extracts  from  the 
Written  Opinions  of  other  Correspondents. 

Captain  H.  Toynbee,  F,R,A.S,,  Marine  Superintendent,  Meteorological  Office. 

L  Observations. — ^We  in  this  office  have  thought  it  necesaatry  to  depart 
slishtlj  from,  the  form  of  the  Brussels  Logi  and  I  have  drawn  up  a  form  which 
b  uie  result  of  my  experience  of  eleven  years  as  an  Ohserver  at  sea^  and  of  seven 
as  Marine  Superintendent  of  this  Office. 

For  convenienoe  of  reference,  I  shall  give  in  the  margin  the  numbers  of  the 
Columns  of  the  Brussels  Log,  stating  the  changes  proposed,  and  my  reasons 
for  them. 

Date  and  Positions  by  Observation  and  Bead  Reckoning. -^Thtf^^  remain  the  CoKimusof 
same,  only  we  have  made  it  clear  at  the  head  of  Column  1  that  we  wish  for  coisITto  e**^ 
Civil  Time,  and  we  have  rejected  the  9  a.m.  and  3  p.m.  entries,  which  give 
undue  weight   to  the  dav  hours.      These  entries  would    also   prevent  our 
getting  oMervations  at  four-hourly  periods,  for  few  men  will  observe  at  8 
and  9  a.m.  or  at  3  and  4  p.m. 

Current, — ^This  has  been  transferred  to  the  Remarks,  as  the  direction  and  rate  Co^s.  7  and  8. 
of  Current  is  generally  only  found  once  in  24  hours.  When  opportunity  offers 
for  finding  the  current  more  frequently,  the  result  should  also  be  given  in  the 
Remarks.  In  the  space  previously  occupied  by  "  current,"  we  have  introduced 
"  true  course  and  distance  by  Log  every  four  hours,"  as  suggested  by  Professor 
Buys  Ballot.  This  is  very  useful  work  to  the  Navigator,  who  should  know  his 
ship's  position  each  four  hours,  and  it  helps  the  Meteorologist  to  find  the 
latitude  and  longitude  of  the  position  in  which  each  observation  was  taken. 
It  is  not,  however,  considered  absolutely  necessary,  as  explained  in  the  new 
Instructions. 

Magnetic  Variation  Observed. — Instead  of  this  we  have  "  Total  Compass  Col.  ?. 
Error,"  or  variation  and  deviation  combined.  These  are  the  data  which  Navi- 
gators usually  enter  in  this  column,  therefore  it  should  be  so  headed.  Next 
to  the  compass  error  we  give  a  column  10  for  "  ship's  head,"  and  degrees  of 
Heel  to  Port  or  Starboard.  From  the  compass  error  and  direction  of  ship's  head, 
together  with  the  deviation  from  one  of  the  forms  at  the  commencement  of 
the  Log,  which  it  is  t^upposed  will  be  filled  up,  the  Variation  may  be  deduced 
if  required  (always  remembering  that  the  aeviation  is  liable  to  change  with 
geographical  position),  and  even  though  the  total  compass  error  may  not  be 
recorded,  it  can  be  found  if  we  have  the  direction  of  the  ship's  head,  and  the 
deviation  recorded  in  the  tables,  always  supposing  that  each  ship  has  a  varia- 
tion chart  or  table.  Bv  this  means  the  observed  direction  of  the  wind  can  be 
converted  into  true,  wnich  latter  result  is  the  chief  use  of  compass  error  to 
Meteorologists. 

Direction  of  Wind. — (This  comes  in  our  column  No.  11.)  We  have  added  Col.  lo 
"at  the  time  of  observation  "  which  we  prefer  to  an  estimate  of  what  has  pre- 
vailed for  the  last  eight  or  even  four  hours ;  and  we  ask  for  it  every  two  hours. 
It  is  believed  that,  as  a  rule,  seamen  only  record  the  wind  which  was  blowing 
at  the  time  of  actual  observation,  and  a  fact  is  preferred  to  a  doubtful  estimate. 
In  synoptic  chart  work  the  estimation  of  wind  for  a  certain  number  of  hours 
is  very  objectionable ;  for  instance,  in  our  discussion  of  the  Meteorology  of  the 
part  of  the  Atlantic,  north  of  30°  N.,  we  frequently  found  that  ordinary  ships' 
logs  which  give  the  direction  and  force  of  wind  for  each  hour,  were  much 
better  than  our  own  logs  for  fixing  the  time  at  which  a  certain  change  of  wind 
reached  a  ship. 

The  proposed  method  of  giving  the  direction  and  force  of  wind  at  the  time  of 
actual  observation,  every  two  hours,  and  also  any  important  changes  which  may 
intervene  between  the  two-hourly  observations,  as  well  as  the  direction  and  force 

•  See  the  corrcspouding  oolumns  in  tho  reduction  of  the  proposed  form  of  Log  at  the  end  of 
Appendix  B. 
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Golninns  of  the 
BruuelB  Log. 


Col.  11. 


€k>l0.12andlS. 


Col.  16. 


Col.  17. 


Col.  18. 


Col.  19. 


Cols.  20  and  21. 


of  squalls,  seems  to  meet  the  present  requirements  of  Maritime  Meteorology*. 
If  a  squall  is  blowing  at  an  ordinary  time  of  observation,  the  direction  and 
force  of  wind  between  the  squalls  should  be  recorded,  and  the  direction,  force, 
and  duration  of  squalls  should  be  given  in  the  Remark  C!olumn. 

Wind  Force. — (See  our  column  No.  12.)  This  is  'by  Beauforf  s  scale,  and  is 
also  asked  for  each  two  hours,  at  the  time  of  observation,  a  record  which  (as 
in  the  case  of  direction)  is  considered  much  more  satis&ctory  than  a  rough 
estimate  for  eight  or  even  four  hours.  Here  it  may  be  weU  to  repeat  that  if 
the  weather  is  squally,  the  direction  and  force  between  the  squalls  should  be 
^ven,  and  the  duration,  direction,  and  force  of  squalls  should  be  entered 
m  the  Remark  Column.  When  squalls  are  frequent  their  general  character 
should  be  given. 

I  do  not  think  that  a  cup  anemometer  can  be  successfullv  used  at  sea, 
having  tried  one  for  a  voyage,  but  should  like  to  have  a  small  nm  wheel  tried 
by  an  experienced  Captain. 

I  thiuK  that  Beaufort's  Scale,  which  expresses  the  force  of  wind  bv  figures, 
words,  and  the  speed  of  his  standard  ship  (a  well-conditioned  man  of  war),  or 
the  amount  of  sail  which  she  could  carry,  is  the  best  at  present  devised.  As 
the  *'  double  topsail  yard"  rig  is  now  very  common,  I  propose  to  give  also  the 
equivalent  amount  of  sail  which  Beaufort's  ship  would  carry  if  she  were  so 
rigged,  aU  other  qualities  being  the  same.  This  only  affects  the  forces  6  to  10, 
inclusive. 

Barometer  height  and  attached  Thermometer, — (Our  Nos.  Id  and  14.) 
We  have  slightly  altered  the  headings  and  asked  for  the  height  of  the 
cistern  above  the  sea.  For  the  use  of  seamen  I  would  certainly  return  to 
reading  barometers  to  hundredths  of  an  inch,  and  would  make  the  vernier  as 
distinct  as  possible.  Many  officers  cannot  read  to  thousandths,  and  others 
twist  the  barometers  about  so  as  to  get  them  into  a  position  for  easy  reading 
(as  it  is  difficult  to  bring  both  sides  of  the  circular  vernier  and  the  surfiice  of 
thequicksilver  in  a  line),  thus  causing  the  quicksilver  to  rise  in  the  tube. 

Thermometers,  Dry  and  Wet  Bulbs. — (Our  Nos.  15  and  16.)  I  think  all  ships 
which  carry  our  instruments  should  be  asked  for  these  observations.  Our 
Square  3  work  shows  their  value.  The  thermometers  should  be  read  to  tenths 
of  a  degree,  the  division  being  easily  done  by  the  eye. 

Forms  and  Direction  of  Clouds. — (Our  Nos.  17  and  18.)  We  have  divided 
these  data  and  give  them  in  two  columns.  In  No.  17  we  give  the  names  of 
Lower  Clouds ;  in  No.  18  the  names  of  Upper  Clouds,  and  direction  from 
which  they  move  over  the  sun,  moon,  or  stars.  If  the  direction  from  which 
Lower  Clouds  move  differs  from  that  of  the  wind,  we  ask  that  that  fact 
may  be  recorded  in  the  Remarks. 

In  our  Square  3  work  the  eastern  and  western  strips  of  the  charts,  as  well 
as  Tables  6,  7  and  8  for  each  month,  and  the  Remarks  following  them,  show 
the  use  that  we  have  made  of  Cloud  data. 

Proportion  of  Sky  Clear. — (Our  No.  19.  Proportion  of  Sky  clouded.)  It 
matters  little  whether  we  give  proportion  of  Sky  or  Clouds,  but  as  we  have  the 
Amount  of  Cloud  in  full  use,  I  think  it  well  to  continue  it. 

Hours  of  Fog  (A),  Rain  (B),  Snow  (C),  Hail  (D).— (Included  in  our  No.  20, 
Beaufort's  Weather  Notation.)  Beaufort's  letters  which  represent  these  states 
of  weather  should  be  preceded  by  a  figure  showing  the  number  of  hours  they 
had  existed  since  the  last  observation.* 

State  of  the  Sea.-— (This  column  we  have  expanded  into  two  columns,  Nos.  21 
and  22.)  These  give  the  direction  from  which  the  sea  comes  at  the  time  of 
observation,  recorainj;  when  it  is  confused,  and  when  it  is  only  a  swell  or  swells. 
No.  22  shows  the  disturbance  of  the  sea  by  figures,  which  are  explained  on 
the  same  page  with  Beaufort's  Notation:  They  are  adopted  by  the  land 
branch  of  this  Office  in  its  Telegraphy. 

Temperature  and  Specific  Chramty  of  Sea  Surface, — (See  our  Nos.  23  and  24.) 
They  both  give  interesting  results  in  our  Square  3  work.     I  think  the  degrees 


*  The  London  Conference  decided  that  it  in  desirable  to  retain  Colnmn  18  of  the  Bnisseb 
Log,  but  that  the  use  of  Beaufort's  Notation  in  one  column  may  be  continued  by  those  countries 
accustomed  to  it.  The  latter  method  has  been  continued  in  the  English  Log,  and  it  is  the 
onlr  case  in  which  there  is  a  difTerence  between  the  Log  atfopted  by  the  London  Conference 
and  that  given  with  this  Report^  whioh  is  the  one  proposed  by  Cli^t.  Toynbee. 
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of  the  thermometer^  and  the  divisions  of  the  hydrometer  are  easily  divided 
into  tenths  by  the  eye,  which  makes  their  readings  more  exact. 

Temperature  at  Denths. — ^This  observation  should,  it  seems  to  me,  be  left  Col.  22. 
to  men-of-war,  or  ships  specially  fitted  for  the  work.  We  supply  a  self- 
recording  thermometer,  ana  copper  case  with  a  valve  at  each  end,  to  observers 
who  offer  such  work,  with  the  object  of  trying  the  temperature  at  small  depths, 
as  they  ma^  sometimes  show  that  cold  water  of  lower  density,  may  overlie  warm 
water  of  higher  density,  &c.  &c.  Such  observations  are  only  occasional,  and  do 
not  need  a  special  column,  but  should  be  entered  in  the  Remarks. 

State  of  the  Weather, — ^See  our  No.  20.)    The  contents  of  this  Column    CoL  2S. 
together  with  those  of  No.  18  are  combined  in  our  No.  20. 

Remarks, — (See  our  No.  25.)    A  few  suggestions  as  to  the  most  important    Col.  24. 
Remarks  are  given  at  the  head  of  the  Column,  and  they  are  more  thoroughly 
explained  in  our  Instructions. 

Exprience  has  proved  that  it  is  most  important  for  each  Log  to  be  carefully 
exanuned  as  soon  as  it  is  received,  so  that  any  questions  found  necessary  maybe 
asked  of  the  Captain  who  kept  it,  before  he  sails  again.  See  the  "  Form  for  test- 
ing Logs "  in  each  fiUed-up  Log,  of  which  the  following  is  a  reduced  blank 
copy  :— 

FORM  FOR  TESTING  LOGS. 


Golumu8  0fth« 
BruflsebLog. 


No.  OF  Loo. 
Date. 

NiLTriOE  OP  VOTAOS. 

Ohabacteb. 

CAPTAlir. 

Observer's  Bank  (hours 

beolMer?ed). 
Ship. 

Commencing                                     Knding 
Prom                                                   To 
For  whole  of  liOff                                _ 

Keeper  of  Log 

Wood  or  Iron          Steam  or  Sailyig 

BJlBOHBTIB. 

IHSTSUMBKTS. 
No. 
Height  of  Cistern          feet. 

TnaBMOHBTESS. 

Sea  surface  No.                    Dry  Bulb  No.                   Damp  Bulb  No. 

Htdbohbtbs. 

No. 

Character. 

Hours  when  observations  are  given  ? 

Hours  taken  for  extraction  P 

Did  ship  pnfM  to  eastward  of  Cape  Verd  Islands  on  outward  passage  ? 

Are  there  too  many  entries  of  "  Do."  instead  of  observations  ? 

Ship's  Positioitb. 
Character. 

Are  observed  and  Dead-Beckonine  positions  given  throughout? 

Is  there  any  evidence  of  positions  being  good  or  bad  ? 

Is  Dead-Beckoning  longitude  carried  on  from  hist  land  seen  P 

CrSBBTTTS. 

Character. 

Given  by  Captain  ?                             Are  they  correctly  calculated  P 
Are  data  regularly  given  P                 Do  results  seem  probable  P 

SEA  TBllPESATintES. 

Character. 

Average  number  of  observations  daily  P 

Name  tests. 

Obs.  read  to  degrees  or  tenths. 

Bpecipic  Geavitt. 
Character. 

Average  number  of  observations  daily  P 
Do  they  range  lower  in  Doldrums  P 

Compass  Eseobs. 
Character. 

Are  there  data  for  obUining  the  actual  compass  errors? 
Does  the  variation  agree  with  Admiralty  chart  P 

Ship's  Head. 
Character. 

Is  it  generally  given? 

Wuros. 

Character. 

Direction :  Is  it  given  to  »2  points  of  the  compass  ? 
„     Are  changesandthcirtimes  carefully  given?  . 

Porce :  Are  changes  and  their  times  carefully  given  P 
„     Does  it  agree  with  distance  run?                ,                 „     .       « 
j     Are  the  direction,  force,  duration,  and  veering  of  squalls  given  P 
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Form  for  Testing  Jjogs—cont. 


Basouetes. 
Character. 

Is  daily  range  re^ilarly  shown  in  tropics  ?         ,    .  ,  ^  , , 

Does  pressure  decrease  when  approaching  Equatorial  Doldrums? 

Does  pressure  increase  when  leaving  Eouatorial  Doldrums? 

Does  the  barometer  rise  or  fall  in  nccordance  with  Buys  Ballot's  law  ? 

Is  there  ovidenco  of  repetition  or  interpolation  ? 

Is  attached  thermometer  always  given  ? 

Does  barometer  "pump "  much? 

Dbt  and  Damp  Bulbs. 
Character. 

Are  they  in  the  open  air,  showing  diurnal  range  ? 
Any  signs  of  being  in  sun  ?              .  ,          ,      « 
Is  there  a  fliir  diltcreftce  ranging  with  weather? 
Obs.  read  to  degrees  or  tenths. 

CLorr. 

Character. 

PoBM :  Well  given  ?         Regularly  given?         Simple  and  compound 

well  separated  ? 
AMors T  :  Cloud  or  clear  sky  ?                           Scale  0  to  10  ? 
DiBECTXOiT  OP  Uppbb  :  From  or  to  ? 

Weather. 

Character. 

Is  It  fairly  represented  ? 

Is  the  entry  *^  Do."  used  frequently  ? 

Can  It  be  got  from  remarks  ? 

Bemabes. 

Character. 

Hydeogeaphical 
Notices. 

DIAOEAM8. 

Is  state  of  sea  given  ? 

Are  any  interesting  facts  given  ? 

Are  they  full  or  scanty  ? 

Give  their  dates  ? 

Are  they  neatly  drawn  ? 

The  character  of  each  style  of  observation  is  recorded  under  the  word 
•'  Character,"  [and  the  general  character  of  the  whole  log  is  deduced  from  these 
and  recorded  on  the  upper  part  of  the  testing  form.  The  greatest  weight  being 
given  to  wind,  baromq[ter,  and  thermometer  observations. 

On  the  back  of  the  testing  form  are  the  following  tabular  forms  for 
testing  the  calculation  of  current,  and  for  comparing  the  recorded  force  of  the 
wind  with  the  speed  of  the  ship,  so  as  to  show  whether  the  force  seems  to  have 
been  under-  or  over-  rated.* 


OuTWAED  Passage. 

Date 

CUBBENTS. 

WlKD  POBCB. 

1 

Distance  in. 

Dis- 

h 

g 

Dcp. 

Lat. 

Long. 

run. 

P 

'       _    i 

1 
1 
1 

1                     HoMEWABD  Passage. 

Date. 

CUBBENTS. 

Wind  Vobce. 

2 

5 

Dep. 

Distance  in 

Dis- 
tanoe- 
nm. 

U 

Lat. 

L0'.g. 

II.  Instruments.— I  think  the  instruments  used  by  this  Office  are  very  good. 
So  long  as  they  are  good,  and  properly  compared  with  standards,  it  does  not 
seem  to  matter  much  what  system  of  scales  is  used,  and  I  should  prefer  those  to 
which  the  observers  are  well  accustomed,  so  as  to  avoid  errors  as  much  as 
possible.  I  think  that  there  would  be  great  difficulty  if  we  attempted  to 
change  the  scales  to  which  our  Captains  have  become  accustomed,  in  fact  my 
chief  desire  is  to  make  the  work  more  easy  if  possible,  with  tie  object  of  getting 
a  larger  number  of  observers. 

. .  •  5  ts  Msy  to  discover  when  the  foroe  is  under-rated,  as  few  merchant  ships  would  sail  faster 
than  Beaufort  s  typical  man-of-war;  but  tbe'question  as  to  overrating  requires  very  great  judg-. 
ment,  as  we  cannot  know  the  individual  qualities  of  each  ship,  and  the  speed  of  a  ship  frequently 
decreases  as  the  lea  rises,  although  this  is  generally  in  conaequenco  of  the  wind  freahening. 
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III.  Instructions. — Instructions  must  be  modified  so  as  to  meet  the  customs 
of  various  countries,  but  they  should  so  far  agree  as  that  the  results  of  Obsenn- 
tions  in  difiPerent  countries  may  be  compared  and  combined  if  requisite.  I  hare 
recently  revised  our  Instructions  to  adapt  them  to  the  form  of  log  now  proposed.* 

IV^.  Observers. — Our  present  plan  of  supplying  instruments  and  logs  is 
good,  but  some  Captains  cannot  undertake  so  much  work,  and  as  we  need  a  large 
number  of  Synchronous  Observations  for  daily  charts,  I  am  inclined  to  propose 
that  we  ofifer  to  compare  the  instruments  belonging  to  certain  ships,  to  supply 
their  Captains  with  Rough  Books,  and  to  get  them  to  record  a  few  more 
instrumental  observations  than  they  have  been  in  the  habit  of  doing :  then  at 
the  end  of  the  voyage  to  ask  for  their  ships'  logs,  or  even  for  the  Rough  Books 
properly  filled  up.  By  this  means  we  should  be  brought  into  direct  communi- 
cation with  a  larger  number  of  Captains,  and  might  increase  the  number  of 
firstrclass  observers,  who  take  our  instruments  and  keep  a  separate  log  for  us. 
We  might  try  this  method  for  second  class  observers  with  all  ships  that  trade  in 
the  North  Atlantic,  with  the  object  of  connecting  the  American  and  European 
daily  land  observations. 

V.  Co-operation  of  the  Royal  Navy. — This  Office  does  not  ;*eceive 
many  Meteorological  Logs  from  the  Royal  Navy,  and  in  some  cases  they  are 
not  so  good  as  might  be  hoped  for.  In  cases  where  the  Captains  and  Nan- 
gating  Officers  take  special  interest  in  the  work,  first-rate  registers  are  produced. 
It  is  hoped  that  means  majr  be  devised  by  which  every  ship  in  the  Service  will 
record  first-rate  meteorological  observations,  for  at  least  the  four-hourly  periods* 
and  in  logs  which  may  be  deposited  in  this  Office,  as  we  wish  to  perform  part,  of 
the  discussion  of  the  observations  in  the  logs  themselves,  a  practice  for  which 
the  Royal  Navy  logs  are  not  adapted,  and  if  they  were,  such  disfigurements 
could  not  be  permitted. 

VI.  Discussion. — Discussion  naturally  divides  itself  into  two  branches :— 

1st.  Meteorology  requires  the  monthly,  or  other,  means  of  various  data  for 
certain  parts  of  the  sea.  These  are  deduced  from  observations 
spread  over  a  large  number  of  years,  and  can  be  discussed  after  the 
method  of  our  extracting  books  if  the  data  are  required  in  P  squares. 
This  method  is  explained  in  the  Report  for  186/,  and  in  the  intro- 
duction to  our  Square  3  work. 

2nd.  Synoptic  work,  or  daily  charts  at  a  given  hour  ;  for  this  the  method 
followed  in  drawing  the  charts  for  our  "  Discussion  of  the 
Meteorology  of  the  part  of  the  Atlantic  lying  North  of  30°  N.,  &c.," 
seems  to  be  the  most  suitable,  though  probably  the  stereographic 
projection  would  be  better  for  the  charts  than  that  of  Mercator. 

VII.  Subjects  op  Inquiry. — Division  op  Labour. — If  division  of  labour 
means  breaking  up  the  meteorological  subjects  of  a  district  and  dividing  them 
amongst  different  nations,  I  do  not  approve  of  it,  as  one  part  of  the  data  throws 
light  on  another :  for  instance  pressure  and  temperature  are  related ;  also  winds, 
currents,  and  sea  temperature  (see  our  Square  3  work).  But  if  division  of 
labour  means  that  one  nation  has  a  large  mass  of  observations  for  a  certain 
district,  and  wishes  to  make  them  more  complete  by  combining  with  them 
those  of  another  nation,  then  I  think  it  is  good ;  and,  as  in  this  case  one 
nation  might  be  called  upon  to  supply  much  more  data  than  another,  it  seems 
well  to  keep  to  the  custom  of  this  Office,  and  to  let  each  nation  pay  for  the 
copying  of  the  data  it  asks  for. 

The  methods  of  dealing  with  meteorological  data  are  so  varied  and  progres- 
sive, that  we  can  hardly  hope  to  bind  all  countries  to  the  same;  but  if  the  best 
method  could  be  devised  for  dealing  with  monthly  or  other  means,  and  another 
for  synoptic  data,  it  would  be  well  that  all  countries  should  follow  t)iem.  In 
all  cases  it  might  be  well  to  give  the  data  in  such  a  form  as  that  they  may  be 
easily  combing  with  other  observations.  It  would  also  be  well  for  the  Heads 
of  Departments  to  communicate  with  each  other  before  commencing  new  work, 
and  to  ask  what  available  data  each  has  on  the  special  subject  or  district. 

VIII.  Sailing  Directions, — or  "  best  routes,"  seem  to  be  the  natural 
result  of  Marine  Meteorology,  though  I  should  be  inclined  to  give  not  merely  the 
best  routes,  but  also  the  daU  from  which  they  are  deduced.  Our  Square  3  work 
enables  the  Navigator  to  form  an  independent  judgment,  which  he  could  not  do  if 


*  See  Appendix  D. 
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we  merely  worked  out  the  best  routes  bv  averaging  the  number  of  days  employed 
by  different  ships  in  passinjr  through  the  different  routes.  It  seems  necessary 
that  Meteorology  should  give  the  reasons  for  a  certain  route  as  well  as  the  fact 
that  it  is  the  best.    This  is  what  has  been  aimed  at  in  our  Square  3  work. 

In  dealing  with  the  data  of  Square  3,  it  was  felt  that  as  seamen  had  been 
asked  to  record  certain  facts,  some  of  which  were  not  Meteorological,  those 
facts  ought  to  be  dealt  with,  otherwise  it  would  be  fair  for  them  to  say,^Why 
ask  for  such  facts  ? 


A,  Buchan,  Secretary,  Scottish  Meteorological  Society,  Edinburgh, 
l,^  Observations. 

Ck)ls.  10  &  11.  A  simple  pressure  anemometer,  registering  the  maximum 
force  of  the  wind  is  reconuneDded  for  the  purpose  of  arriving  at  some  rough 
approximation  to  the  force  of  the  wind  at  sea,  and  the  pressure  exerted  on 
sails.  An  anemometer  on  board  ship  will  not  give  results  sufficiently  trust- 
worthy for  strictly  meteorological  purposes. 

Beauforf  s  scale  should  not  in  its  present  form  be  made  universal ;  but  the 
pressures  represented  by  the  figures  might  be  altered  so  as  to  represent  a 
regularly  graduated  series  of  pressures  when  it  could  be  recommended^or  general 
aooption.  It  is  perhaps  unnecessary  to  add,  that  the  strength  of  the  wind  at 
sea  should  be  referred  not  to  velocity  but  pressure. 

Cols.  12  &  13.  If  the  barometric  readings  are  carried  to  two  decimal  places, 
such  observations  should  be  declared  to  be  satisfactory,  but  three  decimal 
places  might  be  recommended. 

Cols.  14  &  15.  The  dry-bulb  should  be  declared  to  be  satisfactory,  but  both 
dry  and  wet  bulbs  should  be  strongly  recommended,  and  particular  directions 
given  as  to  a  good  position  for  these  instruments. 

Note. — The  errors  of  the  thermometers  should  not  exceed  0°'3. 

Col.  16.  There  should  certainly  be  two  columns  for  clouds,  one  for  the  Lower 
and  another  for  the  Upper  Clouds. 

Note. — Observations  of  the  Upper  Clouds  at  sea  are  of  the  utmost  importance, 
particularly  in  view  of  their  connexion  with  the  question  of  the  advance  of 
storms  on  Western  Europe  from  the  Ocean. 

Col.  17.  Yes,  by  all  means. 

Cols.  18,  19,  &  23.  Retain  in  separate  columns. 

Note. — Should  state  smooth,  rough,  ground  swell,  with  approximate  height 
of  waves ;  and  in  cases  of  ground  swell  without  wind,  the  direction  in  which 
the  waves  come  should  be  stated. 

Cols.  20, 21,  &  22.  Retain  these  also  as  separate  columns. 
Notes  on  Observations  : — 

1.  The  force  and  direction  of  the  wind  should  be  entered  as  at  the  hour  of 
observation,  and  not  the  force  and  direction  which  has  been  most  prevalent 
during  the  four  (or  eight)  preceding  hours.  The  latter  should  go  into 
"Remarks"  column  together  with  the  times  when  storms  came  on  and 
took  off. 

2.  All  barometers  and  thermometers  should  have  one  scale  only,  and  not 
two  scales  ma  recommended.  Two  scales  engraved  on  one  instrument  lead  to 
errors  of  observation. 

3.  It  is  assumed  that  such  nice  questions  as  the  relation  of  wind-force  to 
the  barometric  gradient  do  not  fall  within  the  scope  of  Ocean  Meteorology. 

II. — Instruments. 

In  addition  to  the  ordinary  marine  barometer  there  should  be  an  aneroid 
which  could  be  used  as  an  interpolation  instrument. 

Particular  directions  should  oe  issued  as  to  the  protection  of  the  thermo- 
meters with  the  view  of  securing,  so  far  as  attainable,  uniformity  among  air- 
temperature  observations  at  sea. 

Since  the  introduction  of  Metric  and  Centigrade  systems  for  general  use  at 
sea  is  not  reasonably  possible,  the  English  barometer  and  Fahrenheit's  thermo- 
meter should  be  retained. 

Ill . — Instructions. 
Yes,  and  all  steps  should  be  taken  by  extended  experiments  and  observations 
where  required  to  prepare  a  general  form  of  Instructions^  which  will  secure  uni- 
formity in  methods  of  observation. 
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IV. — Observers, 

It  should  be  seen  that  the  instraments  are  of  patterns  which  are  recommended^ 
that  their  errors  at  different  points  are  known,  and  that  they  are  periodically 
compared  with  standard  instruments. 

Whilst  it  is  desirable  that  the  Central  Establishment  lend  in  the  most 
liberal  manner  to  observers  the  instruments  which  are  required,  it  is  for  various 
reasons  most  desirable  that  owners  of  ships.  Captains,  and  others  who  may  be 
observers,  be  invited  and  encouraged  to  procure  mstruments  for  their  own  use, 
it  being  in  all  cases  clearly  underiSfcood  that  such  instruments  must  previously 
and  thereafter  periodically  be  compared  with  standard  instruments. 

V. — C<hoperation  of  the  Royal  Navy, 

Generally,  as  indicated  under  the  third  Resolution  adopted  at  Leipzig  and 
confirmed  at  Vienna.  In  certain  cases  the  services  of  the  Royal  Navy  might 
be  made  available  in  collecting  meteorological  data  from  the  less  frequently 
traversed  parts  of  the  ocean,  the  Meteorology  of  which  it  is  most  desirable  to 
know. 

VI. — Discussion, 

In  the  discussion  of  the  observations  two  objects  should  be  aimed  at  :-— 
(1)  That  the  results  of,  say,  the  barometric  observations  represent  as  approxi- 
mately as  possible  the  mean  atmospheric  pressure  of  the  Souare  or  Sub-Square 
discussed,  or  fiimish  the  data  for  amving  at  it ;  and  (2)  that  tne  results  be  printed 
in  a  form  so  that  the  results  of  future  observations  could  be  readily  incorporated 
with  them  without  the  necessity^  of  again  discussing  the  old  observations. 
Towards  securing  these  objects  it  is  proposed  that  the  results  of  each  Square's 
observations  be  printed  in  full  as  follows : — 


Means  of  SauARB  No. 

Hoar. 

MeftnBarom.atS2° 
and  Soa  level. 

NaofObs. 

2ajD. 

4    „ 

6    M 

8    „ 

9     ., 

10     „ 

Similarly  the  means  of  Tempera- 

Noon 

•     ture  of  Air  and  Sea-Surface. 

2  pan. 

»    » 

4    „ 

6     » 

8     „ 

10     „ 

Midt. 

■ 

In  addition  to  the  above,  unusually  low  and  unusually  high  readings  shoidd 
be  detailed. 

In  squares  and  sub-squares,  where  numerous  observations  have  been  made, 
this  degree  of  fulness  in  the  published  results  is  less  imperative,  though  it  is 
very  desirable  in  point  of  scientific  accuracy  that  it  be  adopted  in  all  cases. 
But  in  squares  and  sub-squares,  where  comparatively  few  observations  have 
been  made,  it  is  absolutely  indispensable  that  the  observations  be  grouped  and 
arranged  and  4he  results  published  as  above,  it  being  obvious  that  means 
deduced  from  such  observations,  uncorrected  for  dailv  range,  wiU  give  results 
which  are  not  comparable  with  each  other,  and  whicn,  being  misleading,  will 
prove  worse  than  useless. 

it  is  scarcely  necessary  to  add  that  it  is  yet  premature  to  deduce  daily  range 
tables  for  pressure  and  temperature,  the  requisite  number  of  observations  not 
having  been  yet  collected.  Till  this  be  done  it  is  wise  to  publish  the  resulta 
unoomcted  for  daily  range. 
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VII. — Subjects  of  Inqtiiry. 

Obviously  the  division  of  labour  as  regards  Subject  of  Inquiry  can  only  be 
brought  about  by  mutual  arrangements  entered  into  among  the  Collecting 
and  Discussing  Establishments  themselves.  A  strong  hope  is  hereby  expressed 
that  these  Establishments  will  effect  some  such  arrangements,  the  repetition 
of  work  over  definite  regions  with  reference  to  the  area  to  be  investigated 
having  been  already  declared  by  the  Congress  at  Leipzig  and  Vienna  to  be 
indefensible. 


J.  C.  de  Brito  Capello,  Observatory,  Lisbon, 

I . — Observations. 

Cols.  10  and  11.  I  think  that  it  is  possible  to  construct  an  anemometer 
suitable  to  observe  the  velocity  of  the  wind,  but  much  attention  must  be 
given, — 

1.  To  the  placing  of  the  instrument  so  as  to  be  free  from  the  influence  of 
the  sails,  &c. 

2.  That  the  axle  of  the  instrument  keeps  the  most  advantageous  position 
to  give  trustworthy  indications. 

3.  To  the  manner  of  discriminating  the  absolute  velocity  of  the  wind  from 
the  total  velocily  indicated  by  the  instrument. 

I  think  that  it  is  possible  to  construct  anemometers  of  the  system  of  the* 
air  meter  of  Casella,  with  a  weathercock  to  keep  the  plane  of  the  movement  of 
the  paddle  wheel  normal  to  the  direction  of  the  wind. 

Tne  use  of  the  Beaufort  scale  can  hardly  be  made  universal,  as  two  ships 
according  to  their  construction  bear  the  same  wind  in  a  very  different  manner. 
And  how  can  one  employ  this  scale  in  a  steam  ship  ? 

I  would  prefer  the  establishment  of  an  universal  numerical  scale,  similar  to 
the  scale  employed  to  denote  the  force  of  the  wind  in  the  Continental  Meteo- 
rological  offices. 

I  present  the  following  table  only  as  an  example : — 

0.  Calm. 
•1.  Venr  light. 

2.  light. 

3.  Moderate. 

4.  Fresh. 

5.  Strong. 

6.  Very  strong.     Heavy. 

7.  Violent.    Storm. 

The  intermediate  gradiations  may  be  denoted  with  the  two  next  numbers, 
as  ;  1.2,  4.5,  &c. 

11,-^Instruments,  < 

In  order  to  accustom  the  English  Observers  to  the  Metric  scale,  I  nroi>ose 
that  in  the  barometer  the  two  scales  (inch  and  metrical)  should  be  side  oy  side. 
With  this  precaution  and  some  years  of  practice  it  would  be  possible  to  ad(^t 
universally  the  Metric  scale  for  the  barometer  and  the^Centigrade  scale  for  tne 
thermometer. 

Ill . — Instructions, 

I  think  that  very  detailed  Instructions  must  be  given  to  the  Observers, 
especially  with  regard  to  the  placing  of  thermometer,  in  order  to  give  the  most 
approximate  temperature  of  the  air. 

VI. — Discussion, 

The  mode  of  discussing  the  observations  used  in  the  London  Meteorological 
Office  is  the  most  sure  and  methodical,  but  it  is  very  troublesome. 

There  are  some  more  easy  methods,  but  they  are  not  free  from  inconvenience ; 
one  of  these,  very  ingenious  for  the  classification  of  the  observations  according 
to  the  latitude  and  longitude,  in  use  (I  think)  in  the  Meteorological  Institute 
of  the  Netherlands,  consists  in  cutting  the  abstract  log  in  strips,  and  placing 
every  strip  in  the  compartment  corresponding  to  its  latitude  and  longitude ; 


Digitized  by 


Google 


41 

with  this  method  the  work  is  much  facilitated,  but  the  abstract  logs  are 
lost.* 

There  is  yet  the  graphic  method  which  has  many  advantages,  mixed  however 
witii  some  inconvenience. 

This  method  consists  in  writing  on  two  large  sheets  of  paper,  where  a  degree 
is  0.1  or  0.15  metre  long,  the  observations  of  a  month  denoted  by  conven- 
tional symbols.  In  one  of  the  sheets  we  inscribe,  at  the  latitude  and  longitude 
of  the  observation,  an  arrow  denoting  the  force  and  direction  of  the  wind, 
another  different  arrow  denotes  the  direction  and  rate  of  the  current,  and  the 
principal  accidental  phenomena,  such  as  rain,  lightning,  thunder,  the  proportion 
of  the  sky  clouded,  fog,  &c.,  are  denoted  by  symbols.  In  the  other  sheet  and 
at  the  same  place  we  write  the  readings  of  the  barometer,  temperature  of  the  air, 
temperature  of  the  water,  magnetic  variation,  specific  gravity,  &c. 

When  all  the  observations  are  inscribed,  those  in  a  square  degree 
are  combined,  except  the  currents,  and  a  mean  obtained  which  is  the  only 
entry  on  the  final  map.  This  map  in  a  smaller  sheet  contains  many  of  the 
orzgmal  sheets.  To  complete  the  monthly  map  we  inscribe  in  every  square 
the  number  of  the  variaole  winds,  calms,  barometrical  and  thermometrical 
observations,  percentages,  &c. 

VII. — Subjects  qf  Inquiry. 

There  must  be  a  Central  Office  charged  with  continuing  the  construction  of 
the  Charts  according  to  the  svstem  of  the  Meteorological  Office,  with  the 
modifications  that  experience  wiU  suggest,  and  the  Conference  think  necessary 
to  introduce. 

To  this  Central  Office,  which  will  be  surely  the  London  Meteorological  Office, 
all  the  Directors  of  Meteorological  Maritime  Observatories  will  send  summaries 
of  their  observations,  already  classified  as  to  the  geographical  positions,  and 
arranged  according  to  the  plan  now  adopted.  The  Central  Office  can  even 
furnish  the  blank  forms  so  as  to  have  more  uniformity  in  the  summaries. 
These  summaries  must  not  prejudice  any  other  study  or  publications  that 
every  Observer  will  make. 

The  Offices  which  send  their  summaries  should  receive  in  exchange  some 
of  the  general  charts  published  by  the  Central  Office. 


C.  Meldrum,  M.A.,  Secretary,  Meteorological  Society,  Mauritius', 
Previously  to  the  Conference  held  at  Brussels  the  Meteorological  Society  of 

Mauritius  had  adopted  a  form  of  *'  Abstract  Log,"  which  has  been  adhered  to 

since. 
The  main  ground  for  not  adopting  the  Brussels  "  Abstract  Log,"  has  been  the 

difficulty  of  getting  shipmasters  to  take  the  required  observations.     Only  a 

small  number  have  kept  that  Log  for  the  Society. 

I. — Observations. 

Cols.  10  and  11.  It  may  be  possible,  but  I  do  not  think  that  any  means  now 
exist  for  obtaining  accurate  observations  of  the  pressure  or  velocity  of  the 
yrind  at  sea. 

The  Beaufort  scale  is,  I  think,  objectionable,  on  the  ground  that  the  numbers 
do  not  express  the  relative  velocities  or  presnures  of  wind,  a  strong  breeze  being 
6  and  a  nurricane  only  12.  It  is,  I  thiuK,  possible  to  adopt  a  scale,  the 
numbers  of  which,  while  referring  to  the  amount  of  canvas  a  vessel  can  carry, 
would  give  a  nearer  approximation  to  the  relative  force. 

Cols.  14  and  15.  No.  I  think  that  any  observations  carefully  made  on 
board  ship  should  be  received,  even  if  they  were  only  the  positions  of  the  vessels 
and  the  directions  of  the  wind,  with  remarks  on  weather. 

Col.  16.  The  same  nomenclature  of  clouds  should  be  adopted.  Particular 
notice  should  be  taken  of  all  the  strata  seen. 

Col.  19.  The  state  of  the  sea  might  be  represented  by  symbols. 

IV. — Observers. 
Officers  of  the  Mercantile  Marine  should  have  to  undergo  an  examination  as 
to  their  knowledge  of  the  construction  and  use  of  the  barometer  and  thermo- 

•  I  have  since  found  that  this  is  an  error.  It  is  a  copy  of  the  observations  in  the  Log  which 
is  cut  up,  80  that  the  Log  itself  is  not  lost.~J.  C.  db  B.  Oapbllo. 
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meter  at  least.  It  would  probably  be  considered  a  hardship  to  compel  the  use 
of  a  certain  class  of  barometers  and  rei^sters  on  board  smps  makinff  distant 
voyages,  but  recommendations  might  be  made  and  circulated.  It  is  in  my 
opinion  very  important  that  all  observations  carefully  made  on  the  winds  and 
weather  at  sea  should  be  received  at  the  Central  Establishment. 

VIII. — Sailmg  Directions, 

I  think  that  a  Scientific  Institution  for  advancing  Meteorology  should  confine 
itself  to  obtaining  reliable  observations  and  to  discussing  them,  leaving  the 
practical  application  of  the  results  to  those  most  interested. 


Captain  M.  Bikatcheff,  Imperial  Russian  Navy,  Central  Physical  Observatory 

8t,  Peterstmrg, 

I. — Observations, 

Cols.  10  and  11.  The  column  for  direction  of  wind  by  compass  should  be 
retained,  because  this  value  is  given  by  direct  observation,  and  is  therefore  less 
liable  to  error.  We  are  also  accustomed  to  give  the  direction  by  compass, 
therefore  this  must  be  given  as  well  as  the  true  direction,  to  remove  the  doubt 
as  to  whether  the  direction  of  wind  has  been  corrected  for  compass  error.  We 
propose  also  to  retain  the  column  for  force  of  wind  by  Beauforf  s  scale.  Hitherto 
it  is  the  only  scale  used  for  noting  the  force  of  wind,  and,  besides,  it  is  necessary 
to  have  the  means  of  comparing  this  scale  with  the  velocity  of  the  wind,  whicn 
I  propose  to  measure  with  an  anemometer,  and  to  enter  in  the  next  column. 
In  my  article  on  this  subject  in  the  Austrian  Journal  for  Meteorology  I  have 
^ven  my  reasons  for  thinkmg  that  this  element  is  one  of  the  most  important 
in  practice  as  well  as  in  theory.  I  think  that  it  is  not  difficult  to  set  up  an 
anemometer  on  board  a  ship.  In  any  case  the  result  thus  obtained  would  be 
more  certain  than  estimation  by  Beaufort's  scale.  I  agree,  however,  that  before 
the  introduction  of  this  method,  some  experiments  should  be  made.  We 
erected  an  anemometer  on  board  the  ship  "  Wsadnik  "  last  autumn,  but,  unfor- 
tunately, we  have  not  yet  received  the  result  of  these  observations. 

I  i»ropose  to  introduce  two  more  columns  for  the  true  direction  and  the  true 
velocity  of  the  wind.  This  direction  and  velocity  should  be  corrected  for  the 
magnetic  variation  and  the  deviation  of  the  compass  as  well  as  for  the  ship's 
way.  I.e.,  we  propose  to  give  the  absolute  direction  and  velocity  of  the  wind  and 
not  the  apparent  direction  and  velocity  which  depend  on  the  progress  of  the 
ship.  It  IS  almost  useless  to  say  that  the  correction  due  to  the  variation  and 
deviation  of  the  compass  is  indispensable,  for  the  deviation  is  an  element 
peculiar  to  each  ship,  and  varies  with  the  direction  of  the  ship  and  with  the 
change  of  latitude,  and  the  magnetic  variation  is  not  only  very  different  in 
different  latitudes  and  longitudes^  but  also  varies  at  the  same  place  with  the 
time. 

As  to  the  correction  due  to  the  progress  of  the  ship,  it  is  also  very  important 
and  I  think  indispensable,  if  we  wish  for  an  exact  idea  of  the  distribution  of  the 
atmospheric  currents.  A  wind  whose  velocity  is  30  to  40  kilometres  an  hour 
is  strong  enough  to  give  to  a  ship,  having  the  wind  abeam,  a  velocity  of  15  to 
20  kilometres,  which  gives  a  difference  between  the  true  direction  of  the  wind 
and  the  direction  observed  on  the  ship  a  very  considerable  value. 

I  think  that  if  a  well  adjusted  and  verified  anemometer  were  given  to  the  Captain 
of  a  ship  he  would  very  soon  accustom  himself  to  this  instrument,  and  would 
very  soon  find  it  as  useful  and  interesting  to  observe  as  the  other  meteorological 
instruments.  It  is  improbable  that  after  an  experiment  of  some  months  were 
would  be  any  opposition  on  the  part  of  the  Captain  to  make  the  anemome- 
trical  observations. 

I  am  of  opinion  that  it  would  be  better  to  give  tho  observations  at  the 
moment  of  making  them  than  to  estimate  the  prevailing  wind  during  the  past 
eight  hours. 

Col.  18.  A  column  giving  the  amount  of  rainfall  should  be  added.  I  see  no 
impediment  to  erecting  a  rain-gauge  on  board  ship,  and  the  data  will  be  most 
important  for  Meteorology.  We  are  completely  ignorant  of  the  amount  of 
rain  which,  falls  over  the  ocean  in  the  zones  of  the  Trade  Winds  and  in  the  zone 
of  Calms. 
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€k>l.  19.  This  column  may  be  retained.  I  propose  to  denote  the  state  of  the 
sea  by  the  words  "  calm,"  "  swell,"  "  rough." 

The  figures  1-2  by  the  side  of  "  sweU,"  and  1-4  by  the  side  of  "  rough,"  will 
indicate  the  degree  of  sea  disturbance. 

Captain  A.  Schuek,  Hamburg. 

The  suggestions  contained  in  this  letter  have  ;been  carefully  considered,  but 
it  is  not  thought  necessary  to  print  them.  The  suggestion  that  Beaufort's 
scale  should  be  extended  so  as  to  suit  the  modem  rig  of  vessels  has  been 
carried  out  in  Resolution  10. 


Baron  von  fVrangel,  Hydrographer,  Nieolairf. 

The  Resolutions  of  the  Brussels  Conference  have  been  carried  out  in  Russia 
so  far,  that  every  man-of-war  on  a  long  commission,  and  every  merchant  vessel 
desiring  it  has  been  supplied  with  the  "  Abstract  Log  "  and  the  instruments 
necessary  for  observations.  As  to  the  observations,  they  have  been  made  in 
an  adequate  manner  only  on  board  a  few  of  those  ships,  whilst  on  board  other 
•hips  many  of  the  columns  were  left  blank,  or  what  is  worse,  have  been  filled 
with  imaginary  figures. 

The  chief  reason  of  this  hat  is,  that  too  many  observations  were 
required  and  the  bad  choice  of  the  hours.  In  our  Imperial  Navy  as  well  as 
Merchant  Service,  the  best  hours  are  those  of  the  change  of  watch,  viz,  4  a.m., 
8  a.m..  Noon,  6  p.m.,  and  Midnight. 

I.-— 06^erra/toiis. 

Cols.  10  and  11.  I  do  not  know  of  any  means  by  which  an  anemometer 
eould  be  made  trustworthy  on  board  ship.  The  estimation  by  Beaufort's 
scale  (or  the  10  numbers  of  Continental  Meteorologists)  will  give  still  a  better, 
although  approximate,  idea  of  the  force  of  the  wind.  Up  to  No.  7  of  the  Con- 
tinental Scale  sailors  will  seldom  disagree  in  the  estimation,  whilst  an  anemo- 
meter may  show  in  one  part  of  the  ship  twice  the  velocity  it  shows  in  another, 
not  to  speak  of  the  practical  difficulties  in  calculating  the  correction  for  ship's 
way,  &c.  It  will  be  very  useful  to  make  experiments  in  that  direction,  but  I 
think  it  as  yet  impossible  to  introduce  anemometers  as  instruments  for  general 
use  at  sea. 

Cols.  14  and  15.  A  column  for  dry  and  wet  bulbs  should  be  left,  but  these 
observations  should  only  be  recommended,  and  notrequired,  as  they  are  of  less 
importance  than  barometer,  wind,  and  weather.  Besides  it  is  impossible  to 
find  a  spot  on  board  where  the  thermometer  would  always  show  the  real 
temperature  of  the  air.  I  have  found  that  the  readings  of  two  thermometers 
banging  quite  free  and  tfi  the  shade,  one  in  the  aft,  the  other  in  the  forepart 
of  &e  ship,  or  on  the  weather  or  the  lee  side  may  di£Per  7^  Fahrenheit ;  on 
boitfd  a  steamer,  in  a  calm,  the  thermometer  'suspended  over  the  forecastle 
will  always  show  a  great  deal  less  than  over  the  poop  or  the  bridge.  As 
Meteorologists  want  to  know  the  temperature  of  the  air  and  not  of  the  ship, 
it  is  very  important,  not  to  have  the  thermometer  in  a  fixed  position,  but  to 
suspend  it,  oefore  the  observations  are  made,  at  the  weather  side  and  in  the 
shade.  There  is  no  difficulty  in  observing  the  wet  bulb  as  well  as  the  dry  if  a 
so-called  travelling  psychrometer,  as  made  by  Kappeller  in  Vienna,  is  used. 
It  consists  of  two  thermometers  turning  on  a  hinge.  When  not  in  use  the 
dry  bulb  is  protected  by  a  copper  cap,  screwed  on  the  thermometer.  A  similar 
cap  on  the  wet  bulb  contains  the  water,  and  when  unscrewed  can  be  pulled 
down  to  a  certain  distance  from  the  bulb.  This  instrument  can  easily  be 
suspended  at  any  place  on  the  weather  side  and  in  the  shade  before  the 
observation,  and  put  away  afterwards ;  besides  it  is  not  in  constant  danger  of 
being  broken. 

Cols.  18  and  23.  Instead  of  the  two  columns,  one  headed  "  Weather  by 
Beaufort  Notation,"  should  be  substituted. 

Col.  19.  State  of  the  sea  should  be  given  at  the  utmost  in  five  gradations, 
whether  by  numbers  or  by  conventional  signs,  seems  indifPerent. 

Cols.  21  and  22.  Specific  gravity  and  temperature  at  depths  cannot  be  observed 
on  board  of  all  ships  ;  if  it  is  done  it  can  be  put  in  the  column  for  "  Remarks." 
The  use  of  the  hydrometer  adopted  by  the  Brussels  Conference  is  rather 
difficult,  particularly  with  a  rolling  ship,  when  the  small  weights  will  easily 
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fall  into  thB  water,  &c. ;  of  all  the  hydrometers  I  have  seen,  by  far  the  best  are 
those  furnished  by  the  •*  Ministerial-Commission  zur  Untersuchung  der 
deutschen  Meere,"  Kiel.  The  pattern  called  *'  Normal  Gebrauchs-Areometer  '* 
is  handy  and,  although  made  of  glass,  does  not  break  very  easily.  The  error 
amounts  only  to  +0*0002  of  specific  gravity. 

II. — Instruments, 

It  seems  to  me  hj  far  the  easier  thing  to  introduce  even  now  everywhere  oa 
the  Continent  the  inch  scale,  than  to  introduce  the  Metric  system  for  general 
use  at  sea,  not  only  because  the  number  of  observers  in  every  part  of  the 
world  using  the  English  scale  is  so^  yery_  much  larger  than  the  number  of 
observers  usin^  the  Metric  scale,  Gut  also  on  account  of  the  great  and  daily 
importance  which  the  barometer  has  for  the  seaman,  who  is  accustomed  to 
attach  a  certain  meaning  to  the  readings  of  his  inch  instrument,  and  will  less 
easily  be  induced  to  paH  with  it  than  the  majority  of  observers  at  land  stations. 

IV. — Observers, 

AH  the  instruments  should  be  veriBed  at  the  Central  Establishment,  but  I 
do  not  think  it  necessary  that  they  should  all  be  its  property.  Many  observers 
prefer  using  their  own  instruments,  and  if  these  are  good  there  seems  no 
reason  to  increase  the  expenses  of  the  Establishment. 

V. — Co-operation  of  Royal  Navy. 

In  order  to  secure  the  valuable  assistance  of  ships  of  war  in  collecting 
meteorological  data,  it  seems  advisable  not  to  enforce  the  making  of  obser- 
vations, but  to  make  it  a  voluntary  service  as  it  is  with  the  merchant  ships ;  on 
board  of  every  ship  there  will  be  Officers  (amongst  them  the  doctor),  willing 
to  undertake  the  task,  and  able  to  make  even  the  more  difficult  observations 
e.g.,  the  hydrometrical  and  psychrometrical. 

Yl,— Discussion. 

Those  occupied  with  the  discussions  of  the  observations  will  find  suggestions 
for  the  best  mode  in  the  respective  works  of  others,  and  occasionally  modify 
the  plan  according  to  abilities  and  the  end  in  view.  It  seems  difficult  to 
imagine  general  rules  for  such  work. 

VII. — Subjects  of  Inquiry. 

The  division  of  labour  does  exist,  in  fact,  to  a  certain  extent.  The  Maritime 
Department  of  the  Meteorological  Office  in  London,  the  Institutions  of  Utrecht, 
Christiania,  and  Hamburg  have  each  their  respective  field  of  investigation. 
But  the  distribution  of  scientific  material  collected,  is  not  yet  organized,  and 
that  should  be  the  case,  because  else  a  great  part  of  the  observations  is  wasted, 
not  coming  into  the  right  hands.  This  could  be  attained  if  every  Institution 
(or  scientific  man)  would  let  the  Sub-Committee  know  which  part  of  the  ocean 
it  (or  he)  is  working  out,  and  what  kind  of  data  are  wanted.  Then  the  Sub- 
committee could  organize  a  fair  interchange  of  observations,  addressing  itself 
to  all  those  Central  Institutions  which  supply  ships  with  journals  and 
instruments. 

VIII. — Sailing  Directions, 

I  consider  it  the  greatest  benefit  to  the  interest  of  science  as  well  as  to  the 
material  welfare  of  the  nations,  if  practical  investigations,  such  as  preparation 
of  Sailing  Directions,  are  carried  out  by  Scientific  Institutions,  although  that 
ought  never  to  be  considered  their  direct  duty. 


Commodore  R.H.  JVyman,  Hydroyrapher,  U,S,N,,  Washington. 
I  .^Observations. 

Replying  to  the  questions  under  the  head  of  Observations,  I  would  state  : 

Cols.  1  to  6.  That  in  the  construction  of  the  Meteorological  Journal  (by 
Lieutenant-Commander  George  W.  Sumner,  U.S.N.),  ktely  issued  by  this 


Digitized  by 


Google 


45 

Office,  a  copy  of  which  has  been  forwarded  to  you,  it  was  not  considered 
necessary  to  introduce  the  columns  of  Course  and  Distance  by  Log  for  every 
four  hours,  but  observers  have  been  requested  to  record  the  ship's  position  not 
less  than  three  times  daily,  and  the  hours  of  4  a.m..  Noon,  and  8  p.m.,  are 
specified  as  those  most  desirable  for  these  records,  more  frequent  recoras  being 
made  on  all  special  occasions,  such  as  the  approach  to  or  departure  from  a 
Trade  Wind,  Stream^  Current,  or  Calm  Belt. 

Col.  9.  It  was  deemed  sufficient  to  request  that  the  Variation  as  recorded 
should  be  divested  of  the  local  deviation. 

Cols.  10  &  11.  It  would  seem  possible,  and  certainly  is  desirable,  to  introduce 
some  mechanical  means  for  measuring  the  force  of  the  wind  at  sea,  that  the 
results  may  be  reliable  and  comparable  with  each  other  as  also  with  those  of 
observations  on  shore.  Should  the  Beaufort  scale  be  universally  used,  without 
the  means  of  measuring  mechanicallv  the  force  of  the  wind,  the  results  would 
be  Ielt  j&om  comparable ;  generally  the  estunate  will  be  much  higher  in  small 
than  in  large  vessels,  and  different  individuals  on  board  the  same  vessel  will 
freouently  estimate  the  force  of  the  wind  widely  apart. 

Uols.  12  &  13.  The  barometer  should  be  recorded  to  hundredths  of  an  inch. 

Cols.  14  &  15.  The  record  of  the  thermometer  attached  to  the  barometer 
and  the  temperature  of  the  air  and  water  should  be  required  from  all  ships 
making  these  observations,  the  wet-bulb  only  from  national  vessels. 

Col.  16.  It  would  seem  desirable  that  the  form  and  direction  of  both  the 
upper  and  lower  stratum  of  clouds  be  noted. 

Uol.  17.  It  would  hardly  seem  material  whether  the  column  were  headed 
"  Proportion  of  Sky  Clear  "  or  "  Proportion  of  Sky  Clouded,"  as  long  as  it  is 
distinctly  understood  what  is  the  signification  of  0  and  what  the  signification 
of  10  in  the  column  noting  the  proportion  of  sky  clear  or  clouded. 

Col.  18.  It  seems  desirable  that  the  state  of  the  weather  should  be  recorded, 
first  in  considerable  detail,  even  to  tbe  hours  of  continuance  of  any  particular 
incident  of  the  weather,  and  secondly,  the  general  state  of  the  weather  by 
symbols,  this  latter  being  solely  a  confirmation  of  the  accuracy  of  the  former. 

Col,  19.  As  a  numerical  scale  is  used  for  the  wind  force,  and  a  second  for 
recording  the  proportion  of  clear  sky,  it  is  thought  desirable  to  record  the 
state  of  the  sea  by  means  of  a  set  of  symbols,  the  letters  used  for  which  in  the 
Journal  offered  by  this  Office,  are  in  a  measure  suggestive  of  the  state  of  the 
sea  which  they  are  intended  to  represent. 

Cols.  20-22.  It  is  considered  desirable,  for  the  facility  of  reference  and  calcu- 
lation, to  provide  columns  for  the  notation  of  all  surface  observations  and  for 
the  occasional  observations  for  temperature  and  specific  gravity  at  depths ;  any 
observations  on  either,  of  a  serial  nature,  must  necessarily  come  under  the  head 
of  Remarks. 

II. -^Instruments, 

The  objection  to  the  adoption  of  the  Metric  and  Centigrade  systems  is,  that 
the  present  considerable  supply  of  instruments  are  graduated  on  the  English 
system,  and  the  large  amount  of  data  on  hand  has  been  recorded  in  accordance 
with  that  system ;  the  facility  with  which  one  sjrstem  is  converted  to  the  other, 
can  make  httle  difference  in  the  labour  of  collation. 

Uniformity  is  desirable  in  the  deep-sea  sounding  apparatus  and  in  the 
method  of  sounding.  For  deep  sea  temperatures  the  "  Miller-Casella  "  ther- 
mometer is  used  by  our  naval  vessels ;  for  the  purpose  of  obtaining  the  specific 
gravities,  the  hydrometer  recommended  in  the  instructions  in  the  original 
Abstract  Log  is  used. 

III. — Instructions. 

It  would  seem  possible,  and  is  certainly  desirable,  that  a  general  form  of 
Instructions  to  secure  uniformity  in  regard  of  methods  of  observation  and 
registration,  be  devised. 

IV. — Observers, 

It  would  appear  to  be  desirable  that  all  the  meteorological  instruments  to  be 
used  in  making  observations  for  record  in  the  journals  should  be  the  property 
of  the  Central  Establishment  employing  the  Observer,  not  only  from  the 
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increased  number  of  Observers  thus  obtuned,  but  because  in  no  otber  manner 
can  records,  having  a  fair  degree  of  reliability,  be  secured. 

V. — Co-operation  of  the  Royal  Navy, 

All  Naval  vessels  of  the  United  States  are  required  by  the  Navy  Department 
to  fill  up  and  return  the  Meteorological  Journals  issued  from  this  Office. 

VI.  and  VIL— DisciissUm  and  Subjects  of  Inquiry, 

The  United  States  Hydrographic  Office  (in  its  Meteorological  Department) 
under  the  Bureau  of  Navigation,  will  be  always  reader  to  consider  any  general 
suggestions  as  to  the  most  profitable  mode  of  discussion  of  observations,  but 
while  it  regards  with  much  interest  the  proceedings  of  the  various  Meteoro- 
logical Conferences,  and  the  growing  popularity  and  importance  of  the  science 
of  Meteorology,  it  is  not  prepared  to  enter  into  any  arrangement  for  a  division 
of  labour  as  regaMs  Subjects  of  Inquiry. 

The  Journal  issued  is  for  the  collection  of  data  for  a  specific  purpose,  the 
revision  of  our  present  Wind  and  Cmrent  Charts,  this  being  the  only  subject  of 
inquiry  in  this  science  in  which  it  is  at  present  engaged.  To  the  end  that  our 
Journals  may  be  of  the  highest  order  required  for  the  collection  of  meteorolo- 
giod  data  for  this  purpose,  we  are  ready  to  receive  any  suggestions  which  may 
be  made. 

VIIL — Sailing  Directions, 

The  preparation  of  general  Sailing  Directions  describing  the  winds,  currents, 
and  phenomena  of  the  Ocean  would  appear  to  be  a  subject,  admissible  for  a 
Scientific  Institute.  Sailing  Directions  for  coasts  and  hsjrbours,  can  only  be 
prepared  by  Hydrographic  Surveyors  and  Experts. 


Appendix  D. 

Proposed  English  Instructions  for  keeping  the  Meteorological  Log, 

It  may  be  well  to  commence  these  Instructions  with  the  all-important 
remark  that  regular  honest  observations,  in  fine  as  weU  as  bad  weatner,  ara 
what  Meteorologists  require,  and  that  a  blank  space  is  very  much  preferreid  to 
a  doubtful  entry,  because  one  bad  observation  vitiates  many  good  ones. 

To  make  the  Instructions  as  clear  as  possible  they  commence  with  the  intro- 
ductory pages  of  the  Meteorolo^cal  Log  in  the  order  of  their  numbers,* 
and  then  deal  in  the  same  way  with  the  columns  of  tibe  Form  of  Log,  which 
columns  are  numbered  f^m  \m  to  right  at  the  bottom  of  each  page.  It  will 
be  seen  that  the  columns  of  the  Rough  Book  bear  the  numbers  of  those  in  the 
Meteorological  Log  which  contain  the  same  observations. 
1.  Nameti  of  Ship,      '^c  Upper  part  of  thb  page  needs  no  explanation. 

Oiptain,  and      '      All  instruments  belonging  to  the  Meteorological  Ofiioe  are  compared  with 

^^tionaTor     standards  before  they  are  issued,  so  that  this  form  should  be  left  blank,  except 

Inrtroments.        in  cases  where  other  instruments  than  those  of  the  Office  are  in  use ;  these 

should  be  compared  with  instruments  issued  by  the  Office,  or  other  Standards 

when  opportunity  offers. 

When  a  ship  has  private  instruments  as  well  as  those  belonging  to  this 
Office  it  is  veiy  important  that  they  should  be  recorded  at  the  same  time  as 
those  belonging  to  the  Office  for  several  days  at  the  commencement  of  the 
voyage,  so  that  if  the  Office  instruments  get  broken  the  ship's  may  be  taken 
into  use,  and  a  fair  error  found  for  them.  The  comparisons  should  extend 
over  as  great  a  change  of  pressure  and  temperature  as  possible,  so  as  to  test 
the  different  parts  of  the  scales.  As  we  only  supply  one  iMirometer,  it  is  much 
more  important  that  it  should  be  compared  with  the  ship's  than  in  the  case  of 
thermometers,  &c.  The  readings  of  both  barometers  should  be  given  in  the  Log 
during  different  parts  of  the  voyage,  and  in  fine,  as  well  as  stormy,  weather. 

•with  this  Appendix  it hna  only  been  conaidered  requimte to  give  pams  16  and  16^  which  aro 
a  printed  speoimen  of  the  log  proposed,  but  much  reduced  in  siae.  See  the  end  of  this  Appendix. 
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Beauforfs  Notations  of  Wind  and  Weather  explain  themselves;  they  are  FiMesofdM 
alluded  to  again  on  pages  50  and  56  of  these  Instructions,  when  speak-  J]^«orotoK»«i 
ing  of  columns  11,  12,  and  20  of  the  Log.    It  may  be  well  to  remind  the  2.  wind  and 
Navigator  that  the  speed  of  Beaufort's  ship  is  what  she  would  make  in  a  Weather 
smooth  sea ;  therefore,  to  estimate  the  force  of  a  wind,  he  must  consider  what  notationa. 
speed  a  well-conditioned  man-of-war  of  Admiral  Beauforfs  time  (1800  to  Sea  Disturbance. 
1850)  would  be  driven  by  it  in  a  smooth  sea  when  "  on  a  wind." 

The  best  authorities  liave  decided  that  with  force  5  Beaufort's  ship  would 
have  sailed  9  knots  an  hour  when  "  on  a  wind,"  "  full  and  by/'  in  a  smooth 
sea.  To  assist  the  Navigator  the  following  comparison  is  given  of  Beaufort's 
scale  of  wind  force  up  to  5,  with  the  speed  of  his  ship. 

Beaufbrfs  scale  of  wind  force  I  1  1  1*S      2    2-S    2'8      8    S-S 
Miles  per  hour  which  Beau-'^ 
^  fort's  ship  would  nil  when  r 

"clean  fall"  in  smooth i 

water  -  -  J I   I   I    1      li      2      . 8      8|      4        5      6i      6 

Since  Admiral  Beaufort's  time  there  has  been  a  great  change  in  the  rig  of 
merchant  ships  by  the  introduction  of  double  topsail  yards ;  it  has  therefore 
been  thought  advisable  to  add  to  Beaufort's  scale  the  amount  of  sail  which 
his  ship  would  have  been  able  to  carry,  had  she  been  rigged  with  double  top- 
sail yards,  but  all  other  circumstances  the  same.  The  change  would  only  affect 
Beaufort's  wind  forces  6,  7,  8,  9,  and  10. 

The  equivalents  are : — 

Force    6.*  Top  gallant  sails. 
„       7.    Topsails,  jib,  &c. 
„       8.     Reefed  upper  topsails  and  courses. 
„       9.     Lower  topsails  and  courses. 
„     10.     Lower  main  topsail  and  reefed  foresail. 

The  figures  indicating  the  Disturbance  of  the  Sea  are  those  in  use  at  our 
telegraph  stations,  and  save  a  certain  amount  of  writing. 

Barometer  and  Thermometer  Range. 

The  inches  and  tenths  of  the  barometer  and  degrees  of  the  thermometer  3  to  e  Diagrams. 
are  given  on  the  upper  part  of  the  page.  Each  vertical  line  represents  a  tenth 
of  an  inch  of  the  Barometer,  and  2°  Fahr.  of  the  thermometer;  the  eve  easily 
divides  the  space  between  the  lines  into  hundredths  of  an  inch  of  the  baro- 
meter, and  mto  single  degrees,  halves,  or  even  quarters  of  a  degree  of  the 
thermometer. 

The  horizontal  lines  represent  four-hourly  periods  of  time. 

These  Diagrams  are  filled  in  by  making  dots  on  each  time  line  to  represent 
the  reading  of  the  barometer  and  thermometer  at  that  time ;  these  dots  are 
joined  by  lines  of  different  thicknesses  or  colours ;  or,  if  preferred,  bv  plain  and 
dotted  lines.  Instrumental  records  for  each  hour  can  be  recorded,  if  necessary, 
as  the  ^e  easily  divides  the  four-hourly  space  into  quarters. 

It  is  better  to  record  on  the  Diagram  the  open  air  thermometer  instead  of 
that  attached  to  the  barometer.  Some  observers  also  add  the  sea  temperature, 
direction,  and  force  of  wind,  weather,  sea,  clouds,  &c. ;  they  make  a  very 
interesting  picture  of  what  has  been,  and  in  some  cases  help  the  Navigator  to 
judge  of  what  is  coming. 

The  Diagrams  are  not  required  for  use  in  the  Meteorological  Office,  and  are 
chiefly  intended  to  help  the  Navigator.  Very  interesting  facts  have,  however, 
been  learnt  from  them,  as  will  be  seen  in  the  Non-Omcial  Report,  No.  2, 
published  by  the  Meteorological  Office,  in  which  it  is  shown  that  the  barometer 
is  much  more  disturbed  on  board  a  steamer  going  from  England  to  America 
tluun  during  her  return  passage.  Also  that  the  barometer  frequently  rises 
during  a  southerly  wind  on  board  a  steamer  coming  to  the  eastward,  from 
America,  but  seldom  or  never  during  a  southerly  wind  on  board  one  steaming 
fast  to  the  westward, 

•  Here  it  may  be  well  to  remark  that  the  reason  why  a  ship  havinff  double  topsails  cancfcrrr 
them  unreefed  longer  than  she  oould  the  old  single  ones^  is  because  the  pressure  of  the  whole  of 
single  topsails  is  on  the  top-mast  head  and  rigging,  whilst  in  the  cue  of  double  topsails,  the 
topmast  head  and  rigging  only  get  the  pressure  of  naif  or  at  most  two-thirds  of  tho  whole  sail 
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Paires  x>t  tho 

Meteorolofcical 

Loff. 

7  to  14. 
Deviation  of 
Ck)mpa«s. 


15  and  16. 
Specimen  sheet 
orLofr. 


Columns  of  the 
Meteorological 
Log. 

1  and  2. 
Date. 


Those  Observers  who  have  but  little  spare  time  should  devote  it  to  recording 
honest  and  good  observations,  as  it  is  their  quality,  and  not  the  neatness  of 
the  Diagrams  which  decides  the  value  and  character  of  a  Log. 

These  pages  are  devoted  to  various 'methods  for  finding  and  recording  the 
Deviation  of  the  Compass,  they  need  no  explanation.  The  use  of  iron  in  th^ 
construction  of  ships  has  rendered  the  question  of  compass  errors  so  important 
and  so  complicated  that  it  cannot  be  dealt  with  here.  The  following  works  on 
the  subject  will  be  found  useful : — 

Admiralty  Manual  for  the  Deviations  of  the  Compass. 

Elementary  Manual  for  the  Deviations  of  the  Compass  in  Iron  Ships. 
By  Capt.  Evans,  C.B.,  F.R.S.,  Hydrographer  to  the  Admiralty. 

Published  by  J.  D.  Potter,  31,  Poultry,  London. 

Practical  Information  on  the  Deviation  of  the  Compass,  by  J.  T.  Towson, 

F.R.G.S.    Printed  for  the  Board  of  Trade  by  H.M.  Stationery  Office. 

Magnetism  and  Deviation  of  the  Compass,  by  J.  Merrifield,  LL.D., 
F.R.G.S..     Published  by  Longmans  &  Co.,  Paternoster  Row,  London. 

Sun's  True  Bearing,  or  Azimuth  Tables,  by  Capt.  J.  Burdwood,  R.N. 
Printed  for  the  Admiralty  by  H.M.  Stationery  Office.' 

To  those  who  wish  to  go  more  deeply  into  the  subject  the  following  work 
will  be  found  useful : — 

A  Treatise  on  Magnetism  by  Sir.  G.  B.  Airy,  K.C.B.    Published  by 

Macmillan  &  Co.,  London. 

The  Navigator  must  remember  that  for  the  purposes  of  Meteorology 
the  true  direction  of  the  wind,  clouds,  &c.  is  required,  so  that  if  it  is  not 
recorded  at  once  in  the  Log  (which  is  the  best  plan),  he  must  give  the  total 
compass  error,  or  the  data  for  finding  it,  for  every  change  of  course,  so  that  the 
true  direction  of  each  observation  can  be  deduced. 

{See  the  reducedprinted  specimen  at  the  end  of  this  Appendix,)  These  pa^s 
contain  a  form  of  tog  showing  four  days  correctly  filled  up ;  it  is  given  to  guide 
new  Observers.  The  heading  of  each  column  in  the  specimen  is  more  full  than 
that  in  the  rest  of  the  Log,  the  same  has  been  done  in  the  case  of  the  Rough 
Book;  the  intention  is  to  make  as  clear  as  possible  to  the  new  Observer, 
what  it  is  we  wish  to  have  recorded  in  each  column. 

Form  of  Log, — The  columns  are  numbered  at  the  bottom  from  left  to  right, 
and  will  be  remarked  upon  in  the  order  of  their  numbers.  The  colunms 
numbered  1,  2,  and  7  to  25  will  also  be  found  in  the  Rough  Book,  so  that  the 
remarks  on  them  will  refer  to  either  book.  The  Navigator  is  advised  to  take 
the  space  of  the  first  day  in  each  log  for  remarks  on  the  correction  to 
be  applied  to  the  direction  of  the  wind,  cloud,  sea,  &c.  &c.,  the  position  of 
the  barometer  and  thermometers,  &c.  &c.  See  the  specimen  columns  of  the 
Meteorological  Log  at  the  end  of  this  Appendix. 

Date, — I'he  name  of  the  month  may  be  written,  or  its  number  given  in 
Roman  letters,  as  shown  in  specimen  Log,  where  VI.  means  June. 

Civil  time  is  reouired,  the  same  as  that  used  on  shore,  where  the  day  com- 
mences at  midnight.  The  day  of  the  month  should  be  entered  to  the  left  of 
2  a.m.  in  the  Log  and  4  a.m.  in  the  Rough  Book.  The  Log  Book  is  ruled 
for  two-hourly  periods,  and  it  is  hoped  that  the  direction  and  force  of  the 
wind  will  be  given  every  two  hours,  but  on  all  ordinary  voyages  it  is  sufficient  to 
give  other  data  for  four-hourly  periods,  except  during  hurricanes  or  other 
exceptional  weather,  when  the  space  of  two  or  more  days  may  be  taken  for  one 
if  required.* 

For  distinction  the  figures  showing  every  fourth  hour  in  the  Log  are  in 
larger  type  than  the  others.  The  Rough  Books  are  only  ruled  for  four- 
hourly  observations  so  as  to  keep  them  handy,  but  lines  are  given  for  the 
two-hourly  winds.  If  the  observer  finds  that  he  can  observe  thorough^  good 
observations  every  two  hours,  then  he  must  take  two  days  of  the  Rough  Book 
for  one  day's  observations,  and  alter  the  hours  accordingly. 


♦  It  is  very  desirable  that  observations  should  be  entered  for  all  the  four-hourly  periods, 
since  the  constant  omission  of  any  one  such  period  renders  it  impossible  to  utilize  the  others 
for  diurnal  range  and  similar  wotk,  though  an  occasional  omission  is  of  little  importance. 
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When  observations  are  only  taken  each  four  houra^  copying  from  tiie  Golamnsoftlw. 
Rough  Book  into  the  Log  ti-ill  be  made  eaflier,  if  the  four  days  from  one  JJ^^"****** 
opening  of  the  Rough  Book  be  copied  into  one  opening  of  the  Log. 

Latitude  and  Longitude. — ^The  ship's  positions  by  both  Observation  and  Dead  3,  ^6^  and  8. 
Reckoning  are  re(][uired  at  Noon  when  possible,  and  oftener  when  convenient,  ^o^i^^o)^ 
Their  difference  is  required  for  calculating  the  *'  Current  in  last  24  hours/' 
which  is  recorded  on  the  Noon  line  of  the  Remark  Column,  No.  25.  It  is 
hoped  that  the  Captain  will  himself  calculate  the  Current  each  day,  as  nobody 
can  decide  so  well  as  he  whether  the  positions  are  sufficiently  trustworthy ;  if 
they  are  not  trustworthy,  the  fibct  should  be  recorded  in  the  space  where  the 
current  would  otherwise  be  entered.  If  he  can  get  it  more  frequently  than 
each  24  hours,  it  should  be  recorded  in  the  Remarks. 

True  Course  and  Distance  by  Log  each  Four  Hours* — ^As  the  latitude  and  7  and  8. 
longitude  of  each  observation  is  required,  the  course  and  distance  between  ^^ 
each  set  of  Meteorological  observations  will  give  much  more  correct  results 
than  can  be  arrived  at  by  interpolating  between  the  noon  positions,  for  they 
will  show  the  effects  of  changes  of  wind,  tacking,  &c.  The  true  course  and 
distance  each  four  hours  are  also  very  useful  data  for  the  Navigator  when 
near  land,  and  it  is  a  good  practice  to  have  them  always  carefully  worked  out. 
They  are  not,  however,  considered  to  be  absolutely  necessary  to  constitute  an 
••  Excellent  Log." 

Total  Compass  Error, — ^This  column  contains  the  Variation  and  Deviation  ». 
combined.  The  compass  error  required  is  that  of  the  compass  by  which  the  ^Sot.^™'*'* 
directions  of  wind,  clouds,  &c.,  are  recorded.  Without  it  the  true  direction  of 
wind  cannot  be  discovered,  and  the  wind  observations  of  ships  in  which  the 
compasses  have  much  deviation  are  rendered  comparatively  useless.  Some 
Captains  record  the  true  direction  of  the  wind,  which  is  preferred.  It  must, 
however,  be  remembered  that  to  get  the  true  direction  of  wind,  &c.  from  an 
uncorrected  compass  reading,  this  Office  requires  the  total  compass  error  or 
variation  and  deviation  for  each  change  in  the  direction  of  the  ship's  head. 

Whatever  plan  is  followed,  it  should  be  clearly  stated  in  the  Log  at  the 
commencement  of  each  voyage.  A  good  letter  on  the  compasses  of  iron  ships, 
by  Mr.  W.  W.  Rundell,  is  given  on  the  second  page  of  the  Rough  Book.  For 
further  remarks  on  the  deviation  of  the  comnass,  see  p.  43  of  these  Instruc- 
tions, where  pp.  7  to  14  of  the  Log  are  alluded  to;  these  pages  contain  various 
forms  for  recording  the  deviation^  and  the  best  works  on  the  subject  are 
mentioned. 

Skip's  Head  by  the  same  Compass  as  th€  Wind.— Also  Degrees  of  Heel  to  Port  W.  ^  ,  ^^ 
or  Starboard  (P.  or  S.).— The  direction  of  the  ship's  head  is  especially  needed  de^lsof  heeL 
with  each  record  of  the  wind  in  those  ships  which  do  not  give  its  true  direc- 
tion. Without  it  the  requisite  deviation  cannot  be  taken  from  the  Table  of 
Deviations  which  all  ships  are  supposed  to  have  recorded  on  pages  7  to  14, 
and  which,  combined  with  the  variation,  gives  the  compass  error.  The  direc- 
tion of  ship's  head  is  also  useful  in  cases  where  a  Deviation  Table  is  not  filled 
up,  for  witli  it,  together  with  the  compass  error  and  variation,  an  approximate 
Denation  Table  can  be  constructed.  Of  course  it  is  known  that  a  ship's  deviation 
often  changes  with  her  geographical  position^  so  that  it  should  be  observed  as 
frequently  as  possible.  The  amount  of  heel  is  required,  as  it  frequentW"  affects 
the  amount  of  deviation,  and  its  influence  should  be  known.  These  facts  are 
well  explained  in  the  works  alluded  to  on  page  48. 

Direction  of  Wind,— The  direction  of  the  wind  should  be  given  to  the  nearest  ii. 
point,  and,  if  possible,  every  two  hours.  It'  should  be  clearly  stated  at  the  com-  ^^jj^f 
mencement  of  the  Log  whether  this  direction  is  true  or  subject  to  total  com- 
pass error,  or  only  to  variation.  The  course  and  speed  of  the  ship  make 
the  apparent  direction  of  the  wind  by  a  vane  differ  from  the  true,  especially  in 
fost  steamers ;  but  experienced  seamen  can  generally  estimate  it  by  the  direction 
from  which  the  tops  of  the  waves  or  the  lowest  clouds  come.  This  observation  is 
asked  for  at  the  time  of  observing,  and  not  an  estimate  of  the  direction  since  the 
last  observation.  If  a  squall  is  blowing  at  the  time  of  obser\'ing,  the  direction 
and  force  which  existed  before  the  squall  should  be  entered  in  the  Direction 
and  Force  columns,  and  the  direction,  force,  and  duration  of  the  squall  should 
be  entered  in  the  Remark  Column  (No.  25),  with  any  other  important  remark 
respecting  it,  such  as  how  the  wind  clumged  during  the  squall,  &c.  &c.  It  is 
particularly  requested  that  the  direction,  force,  and  duration  of  squalls  be  entered 
in  the  Remarks,  and  if  they  are  too  numerous,  then  their  general  character.  It 
is  also  most  important  that  the  exact  time  of  any  important  change  in  direction 
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or  force  of  wind  should  be  recorded  in  the  Remarks;  this  becomes  more 
and  more  important  now  that  it  is  frequently  found  requisite  to  draw  daily 
charts  of  the  wind,  weather,  Sec,  over  certain  parts  of  the  sea,  for  by  means  en 
such  observations  the  track  and  rate  of  motion  of  certain  changes  can  be  made  out. 
Force  of  Wind.— The  force  of  the  wind  is  estimated  by  Beaufort's  scale,  see 
page  2  of  the  Log  and  its  explanation  on  page  47  of  these  Instructions.  It 
ranges  from  0,  a  calm,  to  12,  a  hurricane.  Between  0  and  5  it  depends  upon 
the  speed  at  which  a  well-conditioned  man-of-war  of  Admiral  Beaufort's  time 
(1800  to  1850)  could  ''  sail  on  a  wind,"  ''  clean  full,"  in  a  smooth  sea.  From 
5  to  9  it  depends  on  the  amount  of  sail  which  the  same  ship  could  cany  when  on 
a  wind  "  full  and  by."  From  10  to  12  also  it  depends  upon  the  amount  of  sail 
that  the  same  ship  could  cany,  but  she  is  not  necessarily  **  on  a  wind,^' though 
in  the  case  of  11  sne  would  be  so. 

To  use  this  scale  correctly  the  Navigator  must  not  use  the  speed  or  sail  of 
liis  own  ship  as  the  criterion,  unless  he  supposes  that  she  fairly  represents  a 
well-conditioned  man-of-war  of  Admiral  Beaufort's  time,  but  he  must  endeavour 
to  estimate  what  BeaufDrt's  ship  would  do  with  the  existing  wind,  and  in  the 
first  four,  or,  we  may  say,  five  cases,  he  may  suppose  that  the  sea  is  smooth. 
It  has  been  decided  by  the  best  authorities  that  Beaufort's  ship  would  have 
sailed  9  knots  with  force  5  in  a  smooth  sea. 

See  page  47  of  these  Instructions  for  the  comparison  of  Beaufort's  scale  with 
the  speed  of  his  ship«  where  it  is  given  in  the  explanation  of  page  2  of  the  Log. 
Beaufort's  scale  of  wind  force  is  also  given  on  the  first  page  of  the  Rough 
Book,  so  that  the  Observer  has  it  handy  for  reference. 

'Barometer  and  its  attached  Thermometer. — Next  to  the  direction  and  force 
of  wind,  the  readings  of  the  barometer  are  most  important.  Unfortunately 
they  have  not  been  always  carefully  taken  in  fine  weather,  though  to  the 
Meteorologist  they  are  just  as  important  then  as  when  the  weather  is  unsettled. 

The  number  of  the  instrument  and  the  height  of  its  cistern  (or  lower  end) 
above  the  sea  level  must  be  entered  in  the  upper  part  of  the  column,  and 
any  change  in  its  position  or  height  of  the  cistern  should  be  recorded  in  the 
Remarks  ;  of  course,  the  height  of  the  cistern  is  a£Pected  by  a  change  in  the 
ship's  draft  of  water.  Captains  are  also  reouested  to  state  in  the  column  for 
Remarks  whether  their  barometers  "  pump ''  much,  i.e.,  whether  the  quicksilver 
rises  or  falls  when  the  ship  has  much  motion,  so  as  to  prevent  their  getting  a 
correct  reading,  and  to  state  how  much  they  do  pump.  Of  course  in  such 
cases  the  reading  entered  in  the  Register  should  be  the  mean  between  the 
highest  and  lowest  points  of  the  oscillation.  The  attached  thermometer  must 
always  be  recorded  at  the  same  time  as  the  barometer.  This  observation  is  espe- 
ciallv  valuable  if  the  instrument  is  influenced  bv  heat  from  a  lamp,  a  fire,or  the  sun. 

The  following  directions  for  handling  the  barometer  should  be  carefully 
studied  by  a  new  Observer : — 

Barometer. 

In  handling  barometers  it  should  always  be  remembered  that  they  are 
delicate  and  expensive  instruments.  The  result  of  rough  treatment  is  breakage, 
and  for  scientific  purposes,  observations  from  an  instriunent  improperly 
rejiaired  and  not  verified  are  useless. 

The  barometer  should  be  fixed  in  a  good  light  for  observing,  but  out  of  the 
reach  of  sunshine  or  the  occasional  heat  of  a  fire  or  lamp.  The  ill  effects  of 
artificial  heat  are,  however,  nearly  completely  obviated  by  taking  a  careful 
reading  of  the  attached  thermometer  at  the  time  of  observation  of  the  barometer. 
It  should  hang  where  it  can  swing  freely,  and  be  out  of  the  reach  of  passengers 
or  ethers  passing  near  it,  so  as  to  be  carefully  protected  from  injury.  The 
height  of  the  cistern  or  lower  part  of  the  barometer  above  the  level  of  the  sea 
should  be  ascertained  and  noted  in  the  Log  at  the  beginning  of  each  passage. 

A  bracket  and  screws  for  suspending  the  barometer  are  in  its  box.  Screw  up 
the  bracket  where  the  barometer  is  to  hang.  Then  lift  the  instrument  carefully 
out  of  its  box,  bend  back  the  hinged  part  of  the  suspension  arm,  and  slip  it 
into  the  bracket.  (The  holding  screws  should  not  be  driven  quite  home  until 
the  instrument  is  in  position.)  The  mercury  will  then  fall  gradually,  and  the 
instrument  will  usually  be  ready  for  observation  in  about  an  hour;  but  as  local 
temperature  affects  the  instrument  slowly,  it  may  be  well  not  to  record  obser- 
vations from  it  for  some  hours  after  first  fixing  it.  In  a  well-boiled  tube,  the 
mercury  hangs  adhesively  sometimes,  and  will  not  quit  the  top  of  the  tube. 
If,  after  an  hour  or  so,  the  mercury  has  not  descended  to  ite  proper  level,  tap 
the  cistern  end  rather  sharply  with  the  hand,  or  make  the  instrument  swing 
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a  little  in  it«  gimbals.    This  difficulty  very  rarely  happens,  and  no  precise  mode  £?^^°*,5t2f 
of  treatment  can  be  laid  down  :  the  remedy  lies  much  at  the  judgment  of  the  M^^o^^ioK**** 
Observer,  who  should  use  such  means  as  his  discretion  may  le^d  him  to  deem 
best  to  cause  the  mercury  to  fall.    The  box  should  be  safely  stowed  away. 

Whenever  it  may  be  necessary  to  take  down  a  barometer  and  stow  it  in  its  Taking  it  down- 
box,  the  vernier  should  be  brought  down  to  the  bottom  of  the  scale.  Then,  having 
lifted  the  instrument  out  of  the  bracket,  place  or  hold  it  in  an  inclined  position 
for  a  few  minutes,  so  as  to  allow  the  mercury  to  flow  very  gently  up  to  the  top 
of  the  glass  tube.  It  should'  then  be  taken  lengthwise  and  laid  in  its  box.  It 
is  now  portable,  without  any  other  adjustment  whatever ;  and  may  be  carried 
with  the  cistern  end  upwards  or  lying  fiat,  but  it  must  not  be  subjected  to  jars 
or  concussions. 

Experience  shows  that  it  is  ad\isable  to  give  some  directions  as  to  packing  Packing  it. 
barometers.  The  instrument  having  been  taken  down  and  placed  in  its  box  as 
directed,  if  it  is  to  be  sent  by  rail  or  other  conveyance,  and  will  probably  have 
to  be  handled  by  persons  unacquainted  with  its  delicate  and  peculiar  con- 
struction, should  be  placed  in  a  packing  case  with  two  or  three  mches  of  soft 
elastic  packing  aU  round  it,  as  hay,  straw,  shavings,  tow,  or  paper-cuttings. 
The  lid  of  the  case  should  never  be  nailed  down,  but  sdways  fastened  with  screws. 
The  address  label  should  be  pasted  (not  nailed)  on  the  end  of  the  case  which  is 
next  the  cbtem,  or  lower  end  of  the  barometer,  and  it  should  be  marked  "  Glass 
and  fn^ile  instruments.  Keep  this  box  lying  flat,  or  carry  it  this  end  upwards." 
Of  course,  if  two  or  more  barometers  are  packed  together,  the  cisterns  should 
all  be  placed  at  this  marked  end  of  the  case.  Barometers  should  be  transmitted 
by  passenger  train,  and,  in  short,  always  by  whatever  route  or  convevance 
affords  the  most  safe  transit.  Transhipment  or  change  of  conveyance  snould 
be  avoided  if  possible. 


Setting  the 
vernier. 


Barometer  Vernier. 

In    order  to   facilitate  the  taking  of  accurate  readings  of  the  height  of  Principlo  of  the 
the  barometer,  a  small  moveable  scale,  called  a  vernier,  is  attached  to  the  vernier, 
instrument. 

The  general  principle  of  this  moveable  di^dding  scale  is  that  the  total  number 
of  the  smallest  spaces  or  sub-divisions  of  the  vernier  are  made  equal,  taken  to- 
gether, to  one  less  or  more  than  that  number  of  the  smallest  spaces  in  an  equal 
length  of  the  fixed  scale.  In  standard  barometers  the  twenty-five  spaces  in  the 
vernier  are  equal  to  any  twenty-four  spaces  of  the  scale,  which  are  each  half  a 
tenth  or  five  hundredths  of  an  inch ;  therefore  a  space  on  the  scale  is  larger 
than  a  space  on  the  vernier  by  the  twenty-fifth  part  of  '05,  which  is  "002  inch, 
consequently  the  vernier  exhibits  differences  of  *002  of  an  inch. 

The  vernier  is  moved  by  a  rack  and  pinion.  Turn  the  milled-head  of  the 
pinion  so  as  to  bring  the  lower  edge  of  the  vernier  exactly  on  a  level  with  the 
top  of  the  mercurial  column.  When  set  properly,  the  front  edge  of  the  vernier, 
the  top  of  the  mercury,  and  the  back  edge  of  the  vernier  should  be  in  the  line 
of  signt,  which  line  will  thus  just  touch  the  middle  and  uppermost  point  of  the 
colunm.  Great  care  should  be  taken  to  acquire  the  habit  of  reading  with  the 
eye  exactly  on  a  level  with  the  top  of  the  mercury,  that  is  with  the  line  of  sight 
at  right  angles  to  the  scale. 

A  piece  of  white  paper  placed  behind  the  tube,  so  as  to  reflect  the  light, 
assists  in  setting  the  vernier  accurately.  A  small  bull's-eye  lamp  held  behind 
the  instrument  enables  the  observer  to  get  a  correct  setting  at  night.  When 
observing  the  barometer,  it  should  hang  freely,  not  being  inclined  by  holding, 
or  even  Dy  a  touch ;  because  any  inclination  will  cause  the  mercury  to  rise  in 
the  tube. 

Every  longliue  {^^^^^^^^^f***^!}  a  tenth  (-100)  of  an  inch. 

„     short  „  ,,         .       »      ^      five  hundredths     ("OM)         „ 

Bveiy  long  line  {^^^^^J^*®I  «»3e}  one  hundredth      COlO)        .. 

„     short  „  „  „  two  thousandths   (*002)         „ 

The  mode  of  reading  off  may  be  learned  from  a  study  of  the  following  Reading  the 
Diagrams,  in  which  A  B  represents  part  of  the  scale,  and  C  D  the  vernier,  the  oa«>™«*«'« 
lower  edge  D  denoting  the  top  of  the  mercurial  column.    The  scale  is  readily 
understood ;  B  is  29000  inches ;  the  first  line  above  B  is  29050 ;  the  second 
line  29*100,  and  so  on.    The  first  thing  is  to  note  the  scale  line  just  below  D, 
and  the  next  is  to  find  out  the  line  of  the  vernier  which  is  in  one  and  the  same 
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direction  with  a  line  of  the  scale.  In  figure  (I ),  the  lower  ediore  of  the  veraierr 
Dy  is  represented  in  exact  coincidence  with  scale  line  29*5 ;  the  barometer  there- 
fore reads  29*500  inches.  Studying  it  attentively  in  this  position  it  wUl  be 
perceived  that  the  vernier  line  a  is  *002  inch  below  the  next  line  of  the  scale. 
Ify  therefore,  the  vernier  be  moved  so  as  to  place  a  in  a  line  with  z,  the  edge  D 
would  read  29*502.  In  like  manner  it  is  seen  that  b  is  *004  inch  away  from  the 
line  next  above  it  on  the  scale ;  c,  "006  inch  from  that  next  above  it ;  d,  'OOS 
inch  from  that  next  above  it ;  and  1,  on  the  vernier,  is  *010  below  y.  Hence, 
if  1  be  moved  into  line  with  y,  D  will  read  29'510.  Thus  the  numbers  1,  2,  3, 
4,  S,  on  the  vernier,  indicate  hundredths,  and  the  intermediate  lines  the  even 
thousandths  of  an  inch.     Referring    now  to  figure  (2)  the  scale  line  just 

Fig.  1.  Fig.  2. 
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below  D  is  29*650.      Looking  carefully  up  the  vernier,  the  third  line  above 
the  figure  3  is  seen  to  lie  evenly  with  a  line  on  the  scale.    Tlie  number  3 
indicates  '030,  and  the  third  subdivision  '006 ;  and  thus  we  get- 
Reading  on  scale  -  -  -        29*650 

T.    ^.  •  /     '030 

Readmg  on  vernier  -  -     -^     .q^^ 


Actual  reading  -  -  -        29*686  inches. 

Sometimes  two  pairs  of  lines  will  appear  to  be  coincident;  in  which  case  the 
intermediate  thousandth  of  an  inch  should  be  set  down  as  the  reading.  Thus, 
suppose  the  reading  appears  to  be  29*684  or  29*686,  the  mean  29*685  should 
be  s^opted. 

Thermometers. — The  numbers  of  the  Instruments  in  use  should  be  entered 
at  the  heads  of  the  columns,  and  every  change  during  the  voyage  should  be 
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recorded  in  the  Remarks.    At  the  commencement  of  the  voyage  the  position  gf>*J^"s  ^l^ 
of  the  screen  containing  the  thermometers  should  be  plainly  stated,  and  any  *^p>'oiogicai 
changes  recorded..  The  thermometers  should  be  read  to  tenths  of  a  degree, 
which  are  easily  estimated  by  the  eye.     Readings  below  zero  should  be  preceded 
by  the  minus  sign  thus, — 16°,  the  minus  sign  must  be  repeated  with  eacn  obser- 
vation that  is  below  zero. 

The  following  Instructions  should  be  carefully  studied : — 

Dry  and  Damp  Bulb  Thermometers. 

It  is  not  at  all  an  easy  matter  to  obtain  a  record  of  temperature  which  shall  Thermometer 
be  altogether  unexceptionable.  If  an  open  ex|Dosure  is  available,  a  lou^nre-  *^'^"- 
boarded  case,  or  screen  should  be  set  up  to  contain  the  thermometers.  There 
is  a  great  difference  of  opinion  among  Meteorologists  as  to  the  best  form  and 
size  for  such  a  screen.  It  would  be  suitable  for  its  purpose  if  it  afforded 
perfect  shelter  from  the  sun's  rays  falling  directly  upon  the  instruments  and 
allowed  free  circulation  of  the  air  about  them,  keeping  them  at  least  three  or 
four  inches  from  the  sides  and  front  of  the  screen  itself. 

The  annexed  engraving  shows  the  form  of  screen  used  for  mounting  the  dry 
bulb  and  wet  bulb  thermometers  on  board  ship,  where  it  should  be  fixed  in  any 
available  position  on  the  upper  deck,  so  as  to  be  freely  exposed  to  the  external 
air,  but  protected  from  sun,  rain,  or  sprajr,  and  about  four  feet  from  the  deck. 

Two  thermometers  should  be  fitted  up  in  the  vertical  position  in  the  screen, 
one  to  give  the  temperature  of  the  air,  and  the  other  that  of  evaporation. 
They  should  be  without  cases  or  guards,  near  each  other,  but  not  within  a  less 
distance  than  two  or  three  inches,  and  as  free  as  possible  from  radiation  from 
cabins  and  engine  rooms,  and  from  draughts  near  windows  of  warm  rooms. 

One  thickness  of  the  finest  muslin  or  cambric  should  be  tied  round  the 
bulb  of  one  thermometer,  and  a  few  threads  of  cotton  wick  passed  round  the 

Fig.  3. 


gkss  stem  close  to  the  bulb***  (see  a,  fig.  3),  touching  the  muslin,  and  long 
enough  to  reach  two  or  three  inches  below  the  lowest  part  of  the  bulb,  should 

•  8  or  10  threads  formed  into  a  loop  or  "  bisfht "  in  their  middle,  having  their  ends  passed 
round,  above  the  bulb,  and  throuarh  the  bight. 
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Columns  of  the 

L(5^  "*  °^  ^6  carried  down  so  as  to  dip  into  and  remain  in  a  small  vessel  of  water.  By 
this  arrangement  the  water  is  slowly  conducted,  by  capillary  attraction,  to  the 
bulb  and  evaporated  there.    See  fiff.  3. 

The  cup,  glass,  or  other  small  holder  of  water  ought  not  to  be  under  or 
too  near  the  dry  thermometer.  This  little  reservoir  should  be  on  the  off  side 
of  the  wet  thermometer,  that  b,  as  far  as  possible  from  the  dry  thermometer, 
which  of  course  should  not  receive  any  moisture  either  from  rain,  spray,  or 
otherwise.  The  water  should  be  either  distilled  or  rain  water,  or,  if  this  be 
not  procurable,  the  softest  pure  water  which  can  be  had,  to  avoid  the  incon- 
venience of  the  deposit  of  lime,  &c.  on  the  bulb.  The  water  vessel  should  be 
replenished  after y  or  some  little  time  hefore  observing ;  because  observations  are 
incorrect  if  made  while  the  temperature  of  the  water  differs  from  that  of  the  air. 

The  muslin  and  wick  should  be  well  washed  before  bein^  applied,  and 
occasionslly  while  in  use.  They  should  be  changed  once  or  twice  a  month  or 
even  oftener,  according  to  the  quality  of  the  muslin,  &c.,  and  the  exposure  to 
dust  or  blacks.  Accuracy  depends  much  on  the  care  taken  for  cleanliness,  and 
for  a  proper  supply  of  fresh  water.  The  temperature  of  evaporation  is  a  very 
important  observation,  and  therefore  especial  care  should  be  taken  to  make  it 
correctly. 

In  our  climate  the  usual  difference  between  the  readings  of  the  dry  and  wet 
bulb  thermometers  ranges  from  0  to  12  degrees  in  outer  air  on  land,  but  at  sea 
the  difference  seldom  exceeds  6  or  8  degrees. 

When  the  wet  bulb  is  frozen  it  should  be  wetted  bv  means  of  a  camel-hair 
brush  or  feather  with  some  cold  water  taken  from  under  ice,  care  being  taken 
to  raise  its  temperature  as  little  as  possible.  After  waiting  a  few  minutes,  the 
moisture  will  nrst  freeze,  then  cool  down  to  the  temperature  of  the  air,  and 
finally  the  thermometer  will  fall  a  trifle  lower  than  the  dry  one,  and  then  the 
temperature  of  evaporation  may  be  noted.  It  is  only  when  there  is  absolutely 
no  ^'ater,  either  fluid  or  frozen,  upon  the  bulb,  that  it  fails  in  cold  weather; 
and  allowing  for  the  error  of  the  instrument,  it  can  only  read  higher  than  the 
dry  bulb  when  the  water  is  warmer  than  the  air,  which  it  never  should  be  for 
the  purpose  of  a  correct  observation. 

Maximum  and  Minimum  Thermometers  are  not  generally  supplied  to  ships, 
but  the  follo^ving  Directions  may  be  useful  for  special  cases. 

Maximum  Thermometer, 

Suspend  the  instrument  in  a  horizontal  position,  the  bulb  end  slightly 
depressed.  On  an  increase  of  temperature  the  mercury  will  extend  itself 
along  the  stem  and  remain  with  its  extremity  showing  the  highest  degree 
reached.  On  a  decrease  of  temperature  the  mercury  cannot  recede  into  the 
bulb  until  it  is  reset  for  a  future  observation,  owing  to  a  restriction  placed  in 
the  bend  of  the  tube,  or  a  bubble  of  air  placed  in  the  stem,  according  to  con- 
struction. To  set  the  instrument  hold  it  bulb  downward,  and  give  it  one  or 
two  jerks.  This  will  adjust  the  column  of  mercury  to  the  existing  temperature, 
and  the  ObseiTer  should  be  careful  to  assure  himself  that  the  instrument  when 
set  reads  correctly  with  an  ordinary  thermometer. 

Minimum  Thermometer, 

Suspend  the  instrument  in  a  horizontal  position,  the  bulb  end  slightly 
depressed  and  below  the  maximum  thermometer  in  the  same  screen.  To  set  the 
index,  hold  the  thermometer  bulb  uppermost  until  the  index  descends  to  the  end 
of  the  spirit.  With  a  decrease  of  temperature  the  alcohol  will  draw  the  index 
towards  the  bulb ;  but  on  an  increase  of  temperature  the  fluid  will  advance 
beyond  the  index,  leaving  it  so  that  the  end  remote  from  the  bulb  will  show 
whatever  extreme  of  colamay  have  occurred.  If  the  spirit  becomes  separated 
hold  the  thermometer  bulb  downward,  and  give  it  one  or  two  good  swings 
with  the  arm.  This  will  cause  the  detached  portions  to  flow  towards  the  bulb 
and  unite. 

Owing  to  the  volatility  of  alcohol  with  which  spirit  this  thermometer  is 
made,  a  little  will  in  course  of  time  be  carried  away  from  the  column  and  con- 
densed at  the  sealed  end  of  the  tube.  Hence  it  is  necessary  to  compare  a 
spirit  thermometer  from  time  to  time  with  a  mercurial  thermometer  of  known 
accuracy.    Should  they  not  read  alike,  the  upper  end  of  the  spirit  thermometer 
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should  be  examined  closely,  and  if  any  spirit  be  appatent  there,  it  should  be  GplumnBof  the 
shaken  down.  Meteorological 

When  observing,  neither  the  maximum  nor  the  minimum  thermometer 
should  be  touched  oy  hand  until  the  readings  of  the  indices  have  been  recorded. 

Clouds.'-The  following  plates  and  expknation  of  clouds  are  repeated  at  the  ij.  i^d  19. 
end  of  the  Rough  Book  for  easy  reference  oy  the  Observer  when  recording  them.  "^^"*"- 
Each  doud  entry  should  be  what  exists  at  the  time  of  observing. 

Explanation  of  the  Forms  of  Clouds, 

The  following  explanation  of  the  different  forms  represented  on  the  Plate 
has  been  prepared  principally  from  the  works  of  Luke  Howard. 

Upper  Clouds, 

Fig.  1.  Cirrus.  (Cir.)  This  is  the  very  loftv  doud  which  looks  like  hair, 
thread,  or  feathers,  and  is  often  called  "Mare's  tails.''  It  frequently  moves 
in  a  du^ction  different  to  that  of  the  wind  at  the  earth's  surface. 

Fig.  2.  Cirro-cumulus.  (Cir.-c.*)  This  is  also  a  high  cloud ;  it  differs  from 
the  cirrus  in  beinff  more  globular  in  form,  as  it  consists  generally  of  small 
detached  rounded  masses,  like  a  flock  of  sheep  lying  down,  or  like  the 
markings  on  a  mackerel,  whence  the  name  "  Mackerd  sky."  They  are  some- 
times seen  at  lower  levels,  when  it  may  be  difficult  to  distingmsh  them  from 
small  cumuli,    (See  the  remark  about  cir.-s.) 

Fig.  3.  Cirro-stratus.  (Cir.-s.)  This  resembles  the  stratus  in  being  a  sheet 
or  layer  of  uniform  thickness,  but  it  belongs  to  the  higher  regions  of  the 
atmosphere. 

Whenever  there  is  a  doubt  the  Observer  had  best  enter  the  cloud  either  as 
*'high  str."  or  "low  cir.-s."  It  often  happens  that  the  Observer  looks  upon 
ihe  edge  of  a  layer  of  stratus  or  cirro-stratus,  which  appears  like  a  straight 
line,  as  in  the  case  of  the  horizontal  bands  across  the  cumulo^stratus. 

The  distinction  between  stratus  and  cirro-stratus  seems  to  depend  on  the 
relative  levels  above  the  earth's  surface,  at  which  they  are  observed.  Clouds 
are  seen  at  all  levels  between  the  highest  cirrus  and  the  lowest  stratus,  so  that 
it  is  often  difficult  to  determine  whether  a  particular  sheet  or  layer  of  doud  is 
a  ^h  stratus  or  a  low  cirro-stratus. 

The  same  remark  is  applicable  to  cir.-c,  and  the  smaller  forms  of  oumulus, 
for  there  is  a  stage  in  which  they  seem,  as  it  were,  to  run  into  each  other. 

Lower  Clouds. 

Fig.  4.  Stratus.  (Str.)  This  is  a  sheet  or  laver  of  cloud,  of  uniform  thick- 
ness. It  has  but  little  variety  of  light  and  shade,  and  belongs  to  the  lower 
r^ons  of  the  atmosphere,  so  much  so  that  Luke  Howard  speaks  of  it  as 
"  uround  Fog,"  the  cloudy  formation  which  spreads  over  low  grounds  in  the 
evening.  All  low  detached  douds,  which  look  like  a  piece  of  lifted  fog,  and 
are  not  in  anv  way  consolidated  into  a  definite  form,  are  strati,  and  may  be 
called  "  detached ''  stratus.  When  a  stratus  is  at  a  high  level,  it  may  pass  into 
a  cirro-stratus^  which  see. 

Figs.  5  and  6.  Cumulus.  (Cum.^  This  class  of  clouds  comprises  all  those 
which  have  a  globidar  or  rounded  form,  from  the  small  white  doud  repre- 
sented in  Fig.  5,  to  the  heavy  mass  represented  in  Fig.  6,  which  is  almost  a 
emnulo-stratus.  The  cumulus  sometimes  takes  a  cylindrical  shape,  forming 
itself  into  long  horizontal  rolls,  between  which  gleams  of  light  are  seen,  but 
which  are  often  so  dosely  packed  as  to  hide  the  blue  sky.  These  are  called 
by  us  Roll-eumulus  {Roll-c.)^  See  Fig.  5. 

Fig.  7>  Cumulo-stratus.  (Cum.-s.)  This  is  the  cumulus  as  it  were  changing 
into  a  fiimhus.  It  is  dark  and  flat  at  its  base,  and  is  traversed  by  horizontal 
lines  of  dark  cloud. 

*  NoTB.— The  second  part  of  the  contraction  has  been  reduced  to  one  letter,  becanse  it  is 
found  that  in  practice  the  hyphen  has  ftrequently  been  left  out,  so  that  cir.-cum.  was  understood 
as  cirrus  and  cumtdus  instead  of  cirro-eumwus.  This  error  has  been  common  to  all  tbo 
contractions. 

t  This  variety  of  cumulus  is  an  addition  to  Howard's  nomenclature. 
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Fig.  8.  Nimbus.  (Nim.)  This  is  a  Rain-elotid,  Whilst  on  the  horizon,  or 
as  it  advances  towards  the  Observer,  its  front  f^ouently  presents  a  marked 
outline  like  that  of  a  very  heavy  eumuUhstratus  witn  rain  foiling  from  it,  and 
with  some  cirrus  above^  so  that  Howard  has  called  it  the  cumuh^cirro-stratus. 
AVhen  it  has  overspread  the  whole  sky,  it  is  usually  so  mixed  up  or  concealed 
by  the  foiling  rain,  that  it  generally  assumes  an  uniform  dark  appearance. 

Fig.  8,  represents  a  Nimbus  before  it  has  overspread  the  sky ;  there  are  also 
smaller  clouds  of  the  same  kind  which  only  i>roauoe  a  passing  shower.  They 
are  easily  distinguished  by  the  ta^st  that  rain  or  snow,  &c.,  is  foiling  from 
them. 

It  is  believed  that  the  foregoing  description  is  sufficient  to  explain  the 
ordinary  forms  of  clouds,  but  the  appearances  are  much  intermixea.  Thus, 
before  rain  we  often  see  a  dirty  background  of  cirro-stratus,  over  which  black 
patches  of  cirro-cumulus  are  travelling.  Such  combinations  may  be  noted  in 
the  column  for  "  Remarks." 

Column  17  is  devoted  to  the  names  of  the  tower  clouds.  The  direction  fi'om 
which  they  come  i&  not  needed,  unless  it  differs  much  from  that  of  the  wind, 
in  wluch  case  a  special  entry  should  be  made  in  the  remark  Column^  No.  25, 

Column  18  is  for  the  names  of  upper  clouds,  and  the  direction  from  which 
they  are  passing  over  the  sun,  moon,  or  stars.  The  direction  from  which  upper 
clouds  move  should  be  recorded  whether  they  are  moving  with  the  wind  or  not, 
and  it  is  an  observation  which  is  nmch  prized.  The  relative  motion,  of  clouds 
past  other  clouds,  or  any  moveable  object,  is  so  deceptive  that  it  should  never 
be  recorded.  If  the  upper  clouds  move  very  quickly  a  remark  should  be  made 
to  that  effect.  It  is  particularly  requested  that  the  oontraotions  Cir.,  Cir-c., 
Cir-s.,  Str.,  Cum.,  Cum-s.,  Roll-c.,  and  Nim.,  which  are  given  on  the 
plates,  be  used  in  columns  17  and  18,  as  any  other  contractions  are  liable  to 
mislead. 

Column  19.  Proportion  of  sky  clouded,  or  Amount  of  Cloud.  It  is  repre- 
sented by  figures,  0  meaning  "  No  clouds,"  and  10  "  Completely  clouded." 

Weather  is  recorded  according  to  Beaufort's  Notation,  which  is  given  on  p.  2 
of  the  Log,  and  p.  1  of  the  Rough  Book. 

The  weather  reported  should  be  that  which  exists  at  the  time  of  observation, 
and  not  an  estimate  of  what  has  been  since  the  last  observation  ;  except  in  the 
case  of  fog,  rain,  snow,  or  hail,  when  their  initial  letters  should  be  preceded  by 
a  figure  showing  the  number  of  hours  that  they  have  lasted  dunng  the  time 
elapsed  mnce  the  previous  observation. 

Any  important  facts  respecting  the  weather,  which  cannot  be  shown  in 
Col.  20  should  appear  in  the  Remark  Column  No.  25,  such  as  the  kind  of 
lightning,  with  the  direction  in  which  it  is  se^n,  or  thunder  heard ;  and 
especially  the  direction,  duration,  and  foroe  of  8<^ualls,  with  the  veering  of  the 
^ind  in  them.  When  squalls  are  numerous,  theur  general  character  should  be 
explained  in  the  Remarks. 

A  dash  under  a  letter  means  increased  intensity,  thus  : — 
r^means  heavy  rain, 
w     „      very  heavy  dew. 
q      „      an  extremely  hea\7  squall. 

As  some  observers  have  been  led  into  the  mistake  of  using 
d    instead  of    w    for    dew ; 
h  „  m     „      haze  or  mist ; 

s  „  P      9»      showers,  and 

s  „  q     „       squalls, 

it  seems  well  to  remark  that  when  the  first  letter  -of  a  word  has  already  been 
appropriated,  another  has  been  taken.  In  the  case  of  showers  "  p  "  alludes  to 
the  word  passing,  as  showers  are  supposed  to  be  passing.   • 

Direction  from  tchich  sea  or  Sioell  coww*.— This  should  be  given  by  the  same 
compass  as  the  direction  of  the  wind.  If,  besides  the  sea  produced  by  the 
existing  wind,  there  are  swells  from  other  quarters,  they  should  also  be  given 
in  this  Column,  stating  that  they  are  swells.  In  cases  where  the  Column  will 
not  contain  the  important  facts  relating  to  the  sea,  they  should  be  entered  in 
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the  Remark  Column,  No.  25.  Although  the  direction  of  Hie  sea  is  usually  only  Columni  of  the 
given  in  general  terms,  such  as  westerly,  south-westerly,  &o.,  it  is  important  M^rologioal 
to  know  whether  or  not  the  compass  error  has  to  be  applied,  as  in  some  parts  it 
amounts  to  several  points. 

Disturbance  of  Sea, — ^This  is  expressed  by  figures  0  to  9,  and  is  explained  22. 
on  page  2  of  the  Log  and  1  of  the  Rough  Book,  where  it  follows  the  Beaufort  ®^  dJaturoance. 
Notation.      The  same  scale  is  in  use  at  the  land  tdegraph  stations  along  our 
coasts.  • 

Surface  Temperature  of  the  Sea, — The  thermometer  used  for  surfibce  tempera-  23. 
ture  should  be  protected  by  a  metal  case  having  a  water-tight  space  at  the  SSn?^**"'^®'*' 
bottom,  which  unll  hold  sufficient  water  to  surround  the  bulb  ;  the  number  of 
the  thermometer  in  use  must  be  entered  at  the  head  of  the  Column,  and  any 
change  during  the  voyage  should  also  be  recorded  in  tiie  Remark  Column,  No.  25. 
The  water  must  not  be  pumped  but  drawn  by  a  bucket  direct  from  the  sea, 
and  in  steamers  drawn  before  the  gection  pipe.  A  canvas  bucket  is  generally 
used,  and  the  thermometer  should  remain  in  the  bucket  for  a  couple  of  minutes, 
it  should  then  be  read  quickly  whilst  the  bulb  is  surrounded  with  water  in  its 
metal  case.  The  reading  should  be  taken  to  tenths  of  a  degree,  which  is  easily 
done  by  the  eye. 

When  water  can  be  brought  direct  from  the  sea  f^om  a  certain  depth,  either  by 
letting  a  sea-tap  run  for  some  time  or  by  working  a  pump  so  long  that  it  brings 
water  direct  from  the  sea,  it  is  interesting  to  know  the  temperature  and 
specific  gravity  of  such  water,  stating  the  depth  at  which  it  was  obt&ined.  This 
observation  is  especially  valuable  in  the  neighbourhood  of  great  changes  in  the 
surfiice  temperature,  and  the  temperature  and  specific  gravity  of  the  surface 
water  should  be  given  at  the  same  time.  If  any  great  difference  is  found  it  should 
be  confirmed  by  a  second  observation.  The  temperature  and  specific  gravity  of 
the  sea  at  great  depths  is  not  alluded  to  here,  as  it  can  only  be  properly  done  by 
ships  specially  fitted  for  the  purpose.  Three  spare  thermometers  are  supplied,  in 
case  those  in  use  as  dry  and  damp  bulbs  and  for  surface  temperature  get  broken. 

Specific  Gravity  of  Sea  Surface,  —  This  observation  shows  the  relative  24. 
saltness  of  different  parts  of  the  sea.  The  readings  of  the  scale  of  the  hydro-  ^f^^  ^^^ 
meter  increase  downwards  ;  it  sinks  to  0  in  pure  fi«sh  water  at  a  temperature  of 
6(f  ,  and  floats  at  40  or  even  higher  in  some  parts  of  the  Suez  Canal,  where 
the  water  is  exceedingly  salt.  It  is  a  rather  difficult  observation  when  the  ship 
has  much  motion,  or  the  surfoce  of  the  water  in  the  bucket  is  exposed  to  much 
wind.  A  lai^e  well-filled  bucket  seems  to  answer  the  purpose  best,  and  the 
hydrometer  should  be  slightly  spun  in  the  centre ;  after  a  minute  or  two  it  loses 
all  up-and-down  motion,  and  the  scale  can  be  read  as  it  is  brought  to  face 
the  eye  by  the  slight  remaining  turning  motion.  The  water  for  trying  the 
specinc  gravity  should  also  be  drawn  over  the  side  by  a  backet,  and  its  tempera- 
ture is  required  at  the  same  time  as  the  specific  gravity  is  obtained. 

The  hydrometers  supplied  by  the  Meteorological  Office  are  of  glass ;  they 
should  be  perfectly  clean  and  dry  when  used.  The  number  of  the  instrument 
in  use  should  be  recorded  at  the  head  of  the  Column,  and  any  change  during 
the  voyage  should  be  noticed  in  the  Remark  Column,  No.  25.  Metal  hydro- 
meters must  not  be  used,  as  they  are  liable  to  oxidize  or  to  get  dented,  which 
renders  them  useless. 

Few  observers  give  the  specific  gravity  of  the  sea  more  than  once  a  dav  (at  ^ 

noon)  except  when  in  the  neighbourhood  of  current  ripples,  on  each  side  of 
lines  of  foam,  &c.  &c.  In  cases  of  extreme  motion  it  is  better  to  omit  than 
to  give  a  doubtful  observation. 

Remarks, — On  the  noon  line  of  each  day  is  given  Current  in  last  24  hours.    If  25. 
the  Navigator  has  other  opportunities  of  observing  the  current  they  should  be  cuSents! 
carefully  recorded  in  the  Remarks,  with  an  explanation  of  the  method  used. 

If  the  observations  are  not  sufficiently  good  for  calculating  the  Current  the 
fact  should  be  stated  in  the  space  for  currents.  Captains  are  specially  requested 
to  calculate  the  current  themselves.  See  p.  49  for  the  Instructions  on  Columns  3, 
4,  5  and  6,  which  allude  to  currents. 

As  it  is  impossible  to  confine  each  remark  to  the  line  of  the  hour  at  which  it 
took  place  ;  the  hour  relating  to  each  remark  should  be  written  before  it.  This 
is  very  important  in  the  case  of  a  change  of  wind  in  direction  or  force,  also  in 
entering  the  hour  when  a  ship  arrives  in  or  leaves  port,  both  of  which  entries 
add  much  to  the  value  of  a  Log. 
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Zodiacal  light. 
Falling  stars. 
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Various. 
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perience. 

Specimen  log. 


Conclusion. 


The  remarks  should  contain  any  unportant  facts,  even  though  they  may  not 
at  first  sight  appear  related  to  Meteorcuogy. 

They  should  include  the  direction  from  which  lower  clouds  come  when  they 
do  not  move  with  the  wind,  stating  whether  they  move  fast  or  slow,  also  any- 
thing very  remarkable  in  the  position  or  appearance  of  clouds. 

Extra  observations  of  the  barometer,  wind,  &c.  during  cyclones,  or  other' 
exceptional  weather,  carefully  stating  the  hour.  In  such  cases  the  space  of 
several  days  may  be  taken  for  one,  and,  if  thought  requisite,  the  remarks  may 
extend  across  the  whole  Log. 

The  name  and  bearing  of  Lightning.  The  appearance  of  Corposants,  their 
position  and  duration,  whether  thev  flit  about  or  remain  steady,  Aurora,  Zodiacal 
Light,  Falling  Stars,  stating  in  what  constellation  the  last  appear,  the  direction 
and  speed  of  their  falling,  the  number  in  a  given  time,  how  long  they  last,  how 
thev  oisappear,  and  whether  they  leave  tracks. 

Waterspouts  and  any  hots  connected  with  their  formation,  rotation,  track 
as  related  to  the  wind,  and  disappearance.  Temperature  of  rain  just  fallen, 
and  that  of  the  air  bv  the  dry  bulb  at  the  same  time,  seeing  that  it  is  dry. 

Halos,  Red  Fog,  Showers  of  Dust,  Earthquakes. 

Current  or  Tide  Ripples,  Discoloured  or  Luminous  parts  of  the  sea.  Ice,  Sea- 
weed, Drift  Wood,  Current  Bottles,  Wreck,  &c.  &c. 

Land  or  Sea  Birds,  Insects,  or  other  creatures  of  land  or  sea,  and  the  direction 
in  which  they  are  travelling.  For  instance.  Whales,  Black  Fish,  Porpoises, 
&c. }  also  fish,  such  as  Albicores,  Bonitos,  Dolphins  (Coryphitna),  Flying  Fish, 
Sharks,  and  especially  shoals  of  Herrings,  Mackerel,  Pilchards,  &c.,  giving 
the  temperature  of  the  sea  they  are  in,  and  the  direction  towards  which  they 
are  going. 

Well-confirmed  Hydrogranhical  T^otes,  such  as  bearings,  soundings,  &c., 
which  do  not  agree  with  tiie  Dest  charts.  The  times  of  high  water  on  full  and 
change  days,  and  amount  of  rise  and  fidl,  direction  of  tides  and  currents,  &c., 
when  they  are  not  already  known. 

Navigators  who  have  much  experience  of  particular  routes  are  requested  to 
devote  a  few  pages  at  the  end  of  the  Log  to  remarks  on  wind,  weather,  currents, 
tides,  best  routes  at  the  various  seasons  of  the  year,  &c.  &c. 

A  specimen  page  of  Log  precedes  the  blank  form  in  each  Log  Book,  which, 
together  with  the  above  Instructions,  will,  it  is  hoped,  render  the  keeping  of  a 
Meteorological  Log  easy  and  interesting. 

In  conclusion,  it  is  most  earnestly  requested  that  no  doubtful  entries  be 
made,  for  Meteorologv  has  suffered  most  seriously  &om  careless  observations, 
and  it  should  always  be  remembered  that  a  blank  space  is  very  much  better  than 
a  doubtful  observation. 
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Gentlemen, 

I  HATE  the  honour  to  submit  to  you  an  English 
translation  of  the  Beport  of  the  Permanent  Committee 
of  the  Vienna  Congress,  containing  the  Protocols  of  the 
Meetings  held  at  Vienna  in  1873,  and  at  Utrecht  in 
1874,  with  Appendices,  consisting  of  correspondence, 
&c.  connected  with  the  business  of  the  Committee. 

Tour  obedient  Servant, 

Robert  H.  Scott, 
Director  of  the  Meteorological  Office  and 
Secretary  to  the  Permanent 
Committee^ 

To  the  Meteorological  Committee  of 
the  Eoyal  Society. 
Nov.  1874. 
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REPORT 

OF  THE 

PERMANENT  COMMITTEE 

OP  THE 

FIRST  INTERNATIONAL  METEOROLOGICAL 
CONGRESS  AT  VIENNA. 


HEETIKG  AT  VIENNA,  1873. 

Meeting  of  the  Permaiient  Committee  on  the  16th 
September  1873. 

Membebs  of  the  Committee  present  : 

MM.  Bruhns,  Cantoni,  Jelinek^  Mohn,  Scott,  WUd,  and  Buys 
Ballot  (President). 

The  meeting  began  at  2.30  p.m. 

The  Pbesidekt  proposed  to  arrange  the  course  of  procedure 
of  the  Permanent  Committee,  and  the  subjects  which  had 
been  entrosted  to  it,  in  accordance  with  the  decisions  of  the 
Congress. 

Ai);er  some  discussion  the  following  points  were  agreed  upon  by 
the  members : 

I.  Proposals  made  by  members  of  the  Permanent  Committee  Form  of  the 
are  always  to  be  addressed  to  the  President.  SiT^i^Sm 

He  is  to  communicate  these  proposals   to  the  other  members,  ck>mmittec. 
who  are    to    send    in    their    opinions    on    the   subject   to  the 
President. 

From  these  written  opinions  the  President  is  to  compile  a 
resum^,'  which  is  again  to  be  communicated  to  the  members  of  the 
Committee. 

In  specially  important  cases  the  Directors  of  the  individual 
central  institutes  are  to  be  put  in  cognizance  of  the  proposal 
which  has  been  made  and  of  the  resum^  above  mentioned,  in 
order  that  they  may  give  their  own  opinion  on  the  subject  before 
any  decision  is  taken  on  the  matter  in  question.  This,  however, 
is  only  to  be  done  after  a  repeated  correspondence  among  the 
members  of  the  Committee. 

II.  It  was  decided  unanimously  to  be  desirable  that  the  Per- 
manent Committee  should  meet  in  the  month  of  September  1874, 
at  Utrecht. 
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III.  It  is  left  to  the  individual  members  of  the  Committee^  if  there 
be  no  other  source  of  income  available,  to  apply  to  their  respective 
Governments  for  travelling  expenses,  and  for  a  contribution 
towards  the  expenses  of  the  office  and  printing. 

IV.  The  Directors  of  the  individual  central  institutes  are  to  be 
requested  on  the  1st  January,  by  the  President,  by  a  Circular,  to 
send  in  before  the  Jst  April  a  report  on  the  carrying  out  of  the 
resolutions  adopted  by  the  Congress. 

Similarly  the  Committee  is  to  give  a  yearly  report  of  its 
action. 

Both  reports  are  previously  to  be  submitted  to  the  members  of 
the  Committee. 

With  regard  to  the  proposal  made  by  M.  Jelinek,  in  relation  to 
the  furnishing  of  reports  on  the  organization  of  individual  systems 
of  observations,  that  gentleman  mil  submit  a  draft  circular  con- 
taining the  questions  which  are  to  be  answered. 

V.  Each  Director  is  requested  to  draw  up  instructions  for  his 
system,  and  to  send  them  to  Utrecht  before  oeptember  1874,  with 
a  statement  wherein  and  why  they  do  not  agree  with  the  decisions 
of  the  Congress. 

MM.  Jelinek  and  Wild  are  requested  to  prepare  a  draft  for  a 
general  scheme  of  instructions  for  the  organization  of  meteoro- 
logical observations  on  land. 

yi.  In  the  first  place  it  is  the  duty  of  the  individual  Directors 
to  communicate  the  resolutions  of  the  Meteorological  Congress  to 
their  Governments,  and  they  are  at  liberty  to  choose  the  mode  in 
which  this  communication  is  to  be  made. 

Furthermore  M.  Jelinek  will  address  a  request  to  the  Austrian 
Government  to  inform,  through  diplomatic  channels,  the  Govern- 
ments which  were  represented  at  the  Congress,  and  also  France, 
of  the  decisions  of  the  Congress. 

VII.  With  regard  to  the  formation  of  a  sub-committee  for 
Maritime  Meteorology,  which  shall  make  preparations  for  the 
Maritime  Conference  to  be  sununoned,  it  was  decided  to  invite  from 
the  members  who  are  present  MM.  Buys  Ballot,  Mohn,  Neumayer, 
and  Scott  as  members  of  this  sub-committee,  and  to  leave  a  fifth 
place  in  it  open  for  a  representative  of  France,  which  it  is  hoped 
to  find  in  the  person  of  M.  Mouchez. 

VIII.  With  regard  to  the  selection  of  a  proper  telegraphic  code 
for  Telegraphic  Weather  Reports  and  Storm  Warnings,  Messrs. 
Scott  and  Wild  are  requested  to  draw  up  a  scheme. 

IX.  With  respect  to  the  letters  and  replies  regarding  Weather 
Telegraphy  and  Storm  Warnings,  which  should  be  published, 
MM.  Buys  Ballot,  Neumayer,  and  Scott,  who,  as  members  of 
the  sub-committee  appointed  at  Leipzig  for  that  purpose,  have 
proposed  the  questions,  are  requested  in  the  first  instance  to  make 
a  proper  selection,  and  the  publishing  Committee  is  then  to  take 
care  of  the  further  publication  of  the  Report. 

X.  With  regard  to  the  best  form  to  be  selected  for  publications, 
MM.  Jelinek  and  Wild  are  requested  to  submit  a  plan  which  will 
be  set  in  circulation  among  the  members  of  the  Committee.  -  It  is 
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wished  to  hasten  the  correspondence  so  that  a  definite  plan  can 
be  settled  before  the  beginning  of  the  year  1874.* 

Eurthermore,  the  Directors  of  the  different  central  institutes 
should  be  invited  to  report  on  the  proposals  of  the  Committee. 

XI.  With  regard  to  the  best  method  of  obtaining  uniform 
Barometers  and  Thermometers  for  the  individual  central  observa- 
tories^ MM.  Cantoni  and  Wild  are  requested  to  lay  down  the 
necessary  conditions. 

M.  Wild  undertakes  the  comparison^  (which  will  be  as  perfect 
as  possible^)  of  Kew  Standard  Thermometers,  which  Mr.  Scott 
undertakes  to  furnish^  with  the  Air-thermometer. 

Standard  Barometers  which  admit  of  the  absolute  measurement 
of  atmospherical  pressure^  independently  of  comparisons^  should  be 
constructed  for  the  observatories.  The  questions  as  to  com- 
parisons by  means  of  travelling  Barometers  was  postponed  until 
the  Utrecht  meeting. 

XII.  The  members  of  the  Permanent  Committee  are  invited  General 

to  express  themselves  on  the  foundation  of    an    International  ^J^Jj^"*^ 
Meteorological  Institution.      These  proposals  of  the  members  of    ^    '^  ^^' 
the  Committee  are  to  be  sent  to  the  President  before  the  end  of 
March  1874^  and  the  resnm^  which  he  is  to  draw  up  firom  them 
should  be  furnished  to  the  members  of  the  Committee  at  the  latest 
by  the  end  of  May  1874. 

XIIL  The  proposal  of  M.  Buys  Ballot  to  establish  an  Inter- 
national Fundj  and  thereby  organize  an  International  Publication, 
and  new  observatories  in  suitable  positions,  is  to  be  considered  at 
the  meeting  of  the  Permanent  Conmiittee  in  September  1874. 

XIV.  With  regard  to  the  Meteorological  station  at  present  in 
existence  at  Athens,  the  Permanent  Committee  will  address  itself 
by  its  President,  and  in  conjunction  with  M.  Jelinek  in  the  first 
place,  to  Baron  Sina,  in  order  to  urge  him  to  maintain  the  station 
in  the  sense  wished  by  M.  Schmidt. 

XV.  With  respect  to  the  stations  at  present  existing  on  the 
Suez  Canal,  the  Permanent  Committee  will  address  itself  through  its 
President  to  the  Suez  Company  with  the  request  either  to  publish 
the  original  observations  in  question,  or  to  be  so  kind  as  to  place 
a  copy  of  them  at  the  disposal  of  the  Permanent  Committee. 

AVI.  With  respect  to  the  proposals  of  MM.  Jelinek  and  Buys 
Ballot  in  regard  of  the  indication  of  the  existence  of  lengthened 
series  of  observations,  communication  of  the  normal  values  deduced 
from  them  and  copies  of  others  as,  for  instance,  hourly  observa- 
tions and  results  of  self-recording  instruments,  it  seems  desirable 
to  the  Permanent  Committee  that  a  notification  of  the  existence  of 
unpublished  observations  should  be  printed. 

A VI  I.  The  Permanent  Committee  is  to  arrange  for  summoning 
a  future  Congress,  and  is  to  place  the  delegates  of  the  present 
Congress  in  cognizance  of  its  actions  and  discussions  by  continual 
communications. 

Close  of  the  meeting  at  3.45  p.m.  Buys  Ballot, 

President  of  the  Permanent  Committee. 

*  Afi  it  was  impossible  to  adhere  to  this  date,  I  propose  to  postpone  the  considera- 
tion and  adoption  of  this  scheme  until  the  meeting  in  September  1874.  ^^  , 
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MEETING  AT  UTBECHT,  1874. 


Order  of  busi- 
ness  for  the 
Permanent 
Committee. 
Pro^ommo  fot 
DiscuMion. 

DecisioiiB  of 

the  Vienna 

Congress. 

Maritime 

Meteorology^. 

Wind-scales. 


Standard  In- 
struments. 


Synchronous 
Observations. 

Weather  Tele- 
graphy. 

Instructions. 


Pablications. 


Fsrotocol  of  the  First  Keeting,  held  10th  September,  at 
Utrecht  Meteorological  Institate. 

Members  of  the  Committee  present  : 

MM.  Buys  Ballot  (President),  Brohns,  Jelinek,  Mohn,.  Soott, 
and  WUd. 

The  meeting  began  at  1 1  o'clock. 

The  President  opened  the  proceedings  hj  expressing  on  the  one 
hand  his  pleasure  at  the  present  meeting  and  on  the  other  his 
deep  regret  at  the  death  of  Professor  Donatio  which  had  occurred 
immediately  after  the  close  of  the  Vienna  Congress.  He  would 
only  give  utterance  to  the  hope  that  at  the  present  meeting  the 
same  desire  for  general  accordance  in  arrangements  would  rule  as 
had  been  manifested  at  the  former  meeting  in  Vienna^  and  recently 
in  London  also. 

Mr.  Scott  was  chosen  as  secretary. 

MM.  Bruhns,  Jelinek,  and  Wild  were  requested  to  sketch  out 
a  plan  of  the  order  of  business  for  the  Permanent  Committee. 

After  some  conversation  the  following  programme  for  discussion 
was  adopted,  for  the  most  part  corresponding  to  the  decisions  of 
the  Vienna  Congress. 

I.  Communication  of  the  reports  which  have  been  received  on 
the  carrying  out  of  the  decisions  of  the  Vienna  Congress: — 

II.  Report  of  the  sub-conunittee  for  Maritime  Meteorology. 

III.  Report  on  the  Force  of  Wind  and  comparison  of  the  scales 
of  wind. 

IV.  On  the  comparison  of  standard  thermometers  and  standard 
barometers.  Invitations  to  the  different  Directors  to  furnish 
reports  on  the  barometers  employed  in  their  systems. 

V.  Synchronous  observations. 

VI.  Storm  warnings  and  exchange  of  meteorological  telegrams. 

VII.  Telegraphic  code. 

VIII.  Instructions. 

Symbols  for  hydrometeors. 
Rain-gauges. 

IX.  Form  of  publications. 
X,  Exchange  of  publications. 
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XI.  International  Inetitution.  Intemttionai 

iiutitiitioii* 
a.  International  Publication. 

P,  International  Fund. 

y.  International  Stations. 

XII.  Establishment  of  stations  in  distant  countries  and  Reports  Distant  ita- 
thereupon.  ™' 

XIII.  Bequest  to  the  separate  Directors  for  a  notification  of 
the  existence  of  unpublished  observations. 

I.  The  followiufi:  Reports  were  read : —  Carrying  out 

.  the  Deeiiions 

From  MM.  Coumbary  (Constaiitinople)      -     of    3rd  March,  of  the  Vienna 

„    14th        „  Congrew. 

„    13th        „. 

„   18th       „ 


99 

9> 

Sohncke  (Carlsruhe)     - 

>*• 

99 

Lindelof  (Helsingfors)  - 

99 

99 

Ebermayer  (Aschaffenburg) 

99 

99 

Cantoni  (Favia). 

» 

99 

Kingston  (Toronto) 

99 

99 

Fradesso  (Lisbon) 

» 

99 

Hoffmejer  (Copenhagen) 

» 

99 

Aguilar  (Madrid) 

9* 

99 

Buchan  (Edinburgh)     - 

9f 

99 

Mohn  ((3hri8tiania) 

99 

99 

Scott  (London) 

» 

99 

Bruhns  (Leipzig) 

» 

99 

WUd  (St.  Petersburg)  - 

» 

n 

Jelinek  (Vienna) 

,9   12th        „ 

99     16th  „ 

,9  29th       „ 
9,  6th  April. 
,,  14th  May. 
'    ,j  3l8t  March. 
ff  Ist  ApriL 

•  „  15th  July. 
-    y,  4th  Sept 

•  „  2nd    „ 

Mr.  Bbuhns  suggested  that  the  above  Reports,  in  so  far  as 
they  referred  to  the  business  of  the  Permanent  Committee, 
should  be  printed  as  Appendix  A.  to  the  Protocol  of  the  present 
meeting,  which  proposal  was  adopted  unanimously. 

II.  Mr.  Scott,  as  secretary  of  the  sub-committee  for  Maritime  Maritime 
Meteorology,  read  a  letter  (Appendix  B.),  and  at  the  same  time  Meteorology, 
handed  in  the  Protocols  of  the  Conference  which  had  been  held  the 
previous  week  at  London. 

Hereupon  he  was  requested  to  bring  the  resolutions  of  the  Con-  ResolutioDB  of 
ference  to  the  knowledge  of  the  public  as  speedily  as  possible,  e.g.,  the  Conference 
by  publication  of  4be  resolutions  in  the  newspapers.  !r  ^'"™r 

The  President  expressed  to  Mr.  Scott  in  a  special  manner  the  ^i^  ^"  " 
thanks  of  the  Permanent  Committee  for  his  exertions  in  respect 
of  the  organization  and  carrying  out  of  the  Maritime  Conference, 
whereby  the  resolutions  of  the  Vienna  Confess  in  reference  to 
that  subject  are  to  be  considered  as  completely  satisfied. 

III.  Mr.  Scott  handed  in  a  paper  on  this  subject  which  he  Wind  Forces 
had  published  in  the  second  volume  of  the  Quarterly  Journal  of  *°^  W"*^ 
the  Meteorological  Society.*  ®^*"- 

*  **  An  Attempt  to  establish  a  Relation  between  the  Velocity  of  the  Wind  and  its 
Force  (Beaufort  Scale),  with  some  Kemarks  on  Anemometrieal  Observations  in 
general."    Quarterly  Journal  of  the  Meteorological  Society,  Vol.  II.,  p.  109. 
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MM  Buys  Ballot  and  Wild  presented  Reports  which  are 
printed  as  Appendix  G. 

Mr,  MoHN  described  a  plan  for  meadoring  the  Telocity  of  the 
wind  which  Captain  Homieyer  had  shown  him  at  Copenhagen. 
It  consists  of  a  vertical  tube  with  its  upper  extremity  ground  off 
horizontally^  which  at  the  lower  end  is  combined  with  a  manometer. 
The  motion  of  the  air  above  the  upper  end  of  the  apparatus  pro- 
duces an  aspiration  which  immediately  manifests  itself  in  the 
manometer  by  a  difference  of  level  in  the  two  legs.  He  stated 
that  Captain  Hoffmeyer  was  at  the  present  time  engaged  with 
experiments  with  the  apparatus. 

Experiments  to      The  Committee  decided  that  according  to  the  communications 
be  continued,     ^y^h  had  been  made  to  it  the  question  must  be  considered  as  not 
set  at  rest,  and  requested  the  gentlemen  to  carry  on  their  experi- 
ments. 

tttomttew'"^^"  M.  Wild  reported  that  the  two  Standard  Thermometers,  one 
from  Kew,  and  the  other  by  Geissler,  of  Bonn^  having  been  verified 
in  the  usual  manner^  had  also  agreed  at  50^  C.  to  within 
0^*01  C,  and  in  cod  sequence  of  that,  the  doubt  which  he  had 
formerly  had  with  regard  to  the  accordance  of  mercurial  ther- 
mometers with  each  other  had  been  materially  weakened. 

On  the  other  hand  the  comparison  of  these  standard  thermo* 
meters  with  the  air-thermometer  had  not  been  as  yet  carried  out, 
but  he  hoped  to  be  able  to  effect  this  in  the  coming  winter. 

Mr.  Scott  requested  permission  to  read  the  following  remarks* 
of  Professor  v.  Oettingen  respecting  another  Kew  Standard 
Thermometer,  and  permission  was  granted. 

Mr.  Scott  further  stated  that  the  Kew  Observatory  was  now 
ready  to  mark  the  position  of  the  freezing  point  of  mercury  on 
spirit  thermometers  which  should  be  sent  to  them. 

M.  Buys  Ballot  remarked  that  the  comparison  of  the  ther- 
mometers at  one  and  the  same  central  establishment  was  specially 
desirable.  The  Permanent  Committee  repeated  their  conviction 
of  the  urgent  desirability  of  this  comparison. 

M.  Buys  Ballot  informed  the  Committee  that  the  Batavian 
Society  of  Natural  Science  had  invited  the  members  of  the 
Permanent  Conmiittee  to  their  anniversary  festival  to  be  held  on 
Saturday.  The  members  of  the  Committee  expressed  their  thanks 
for  the  invitation,  and  at  the  same  time  stated  their  extreme  regret 
that  owing  to  the  amount  of  work  to  be  done  they  were  unable  to 
accept  it. 

Close  of  the  sitting  at  4.30. 

Buys  Ballot. 


♦  Dr.  A.  V.  Oettingen,  University,  Dorpat,  March  12, 1874.  "By  separating  a 
thread  of  quicksiWer  I  was  able  to  test  the  calibration,  and  I  find  differences  which 
are  hardly  measurable,  at  the  most  0^*02  Fahrenheit.  Snch  a  tnbe  and  graduation 
has  in  fact  neyer  come  before  me.*' 
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Peebent  ; 

M.  Buys  Ballot  (in  the  chair);  MM,  Bruhns,  Jelinek^  Mohn^ 
Wild.     Mr.  Scott,  Secretary. 

The  President  read  a  letter  from  Professor  Cantoni,  in  which  ^^ter  from 
he  expressed  his  regret  that  he  was  unable  to  take  part  in  the  ^^^^^ 
Conference. 

lY.  Mr.  Wild  submitted  a  paper  on  the  determination  of  Borameten. 
atmospheric  pressure,  which  he  had  published  in  the  third  volume 
of  the  "  Bepertorium  fiir  Meteorolc^e."* 

M.  Wild  drew  attention  to  the  fact  that  if  we  speak  of  the 
comparison  of  standard  barometers  at  central  stations,  and  wish  to 
attain  an  accura^  of  0  *  03  mm.,  the  usual  trav^ing  barometers 
would  not  be  sufficient,  but  that  syphon  barometers  of  a  diameter 
of  at  least  12  mm.  were  requisite,  in  which,  moreover,  the  mercury 
should  always  be  caused  to  rise  in  both  legs,  immediately  before 
the  reading. 

He  also  spedally  reconunended  for  the  purification  of  mercury  Fiiriiication  of 
and  the  filling  of  barometers,  the  apparatus  proposed  by  Professor  Mercury,  &c. 
Weinhold,  and  described  m  Carrs  « Bepertorium  fur  Physik,'' J^SiS^'** 
Vol.  IX.,  p.  69. 

Mr.  Scott  stated  that  the  barometers  in  use  in  England  were  Description  of 
already  described  in  the  **  Barometer  Manual''  (1871).  EngBsh  Bmo- 

In  order  to  obtain  information  as  regards  the  barometers  which  ™®*®"* 
are  employed  in  the  various  systems  of  observation,  questions  with  Shw'aiSo- 
reference  to  this  subject  should  be  included  in  the  circulars,  by  meters. 
which  the  Directors  are  requested  to  furnish  reports  on  the 
orgamzation  of  their  systems  of  observation  (vide  Appendix  E.). 

y.  It  was  re^rted  that  General  Myer  had  for  a  considerable  Simultaneous 
time  received  simultaneous  observations  for  Oh.  43m.  Gh-eenwich  Observatioiis, 
Mean  Time  for  the  majority  of  European  countries.   The  Committee 
decided  to  invite  the  Directors  of  me  various  systems  of  observa- 
tion to  include  in  their  reports  a  short  statement  of  the  participa- 
tion of  the  different  countries  in  this  organization. 

Reported  that  the  simultaneous  observations  for  the   North  Publication  of 
American  stations  were  already  published  by  the  Signal  Office,  Synchronous 
but  for  the  stations  in  Europe,  Asia,  &c.,  the  only  publication  m  ^*'^"^**®°*- 
existence  is  that  for  Bussia. 

It  seems,  therefore,  desirable  that  all  observations  of  that  kind 
should  be  made  available  for  the  use  of  Meteorologists  in  a  spedal 
publication. 

VI.  Mr.  Scott  handed  in  the  Report  of  the  Leipzig  Sub-  Weather  Tele- 
committee  to  the  Vienna  Congress  respecting  « Weather  Tele  •  ^^^^^of 
graphy  and  Storm  Warnings,"  hoth.  in  English  and  German.  Telegra^. 

The  following  resolution  on  this  subject  was  adopted  :-^ 

In  consideration  of  the  resolutions  adopted  at  the  Vienna 
Congress,  and  the  Report  of  the  Sub-committee  which  has 

*  <<Ueber  die  Beetimmimg   des  Loftdrnoks/'  Bepertorinm    f&r  Meteoroloffie. 
Vol.in.,p.l.  * 
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just  been  published^  the  Permanent  Committee  is  of  opinion 
that  it  18  in  the  first  place  the  business  of  the  several 
Directors  to  take  the  steps  which  are  requisite  in  order  to 
obtain  Telegraphic  Weather  Reports  from  foreign  countries, 
and,  in  this  question,  attention  must  be  piud  to  the  import- 
ance of  the  position  of  the  stations  for  storm-warnings,  and 
the  number  of  stations  must  be  confined  to  the  lowest 
number  requisite. 

It  seems  desirable  that  the  gaps  which  are  still  found  in  the 
Telegraphic  Weather  Reports  of  aifierent  countries  should  be  filled 
uDi  in  order  to  be  able  to  proceed  to  the  organization  of  Storm 
Warnings  wherever  these  do  not  exist. 

Furthermore,  according  to  the  proposal  of  M.  Buys  Ballot  {see 
Appendix  to  the  Report  in  question),  in  the  case  of  atmospheric 
disturbances,  communications  should  be  made  by  the  individual 
directors  in  special  telegrams,  according  to  the  English  method, 
with  regard  to  the  barometric  differences,  whenever  these  exceed 
a  given  limit,  with  a  statement  of  the  stations  whence  the  respec- 
tive observations  have  been  reported,  and  with  a  remark  as  to 
whether  or  not  a  strong  wind  is  blowing  anywhere  in  the  country. 

YII.  The  Sub-committee  appointed  at  Vienna  (MM.  Scott  and 
Wild)  submitted  their  Report  on  a  Telegraj^c  Code. 

M.  Jelinek  also  submitted  a  proposal  for  a  Telegraphic  Code 
devised  by  Professor  Osnaghi.  The  consideration  of  this  question 
was  postponed  for  the  present 

The  President  exhibited  a  model  of  a  new  Signal  apparatus 
invented  by  Major  Kromhout,  by  means  of  which  it  is  rendered 
possible  to  give,  in  a  simple  and  unmistakeable  way,  54  different 
signals  to  a  considerable  distance. 

VIII.  The  decision  of  the  Congress  with  reference  to  general 
Instructions  can,  in  the  opinion  of  the  Committee,  best  be  carried 
out  in  the  following  way,  viz.,  that  the  Committee  should  institute 
a  comparison  between  the  Instructioi^B  which  are  to  be  prepared 
afresh  by  the  individual  Directors,  and  should  point  out  those 
which  in  its  opinion  are  most  in  accordance  with  the  decisions  of 
the  Congress. 

The  Permanent  Committee  expresses  the  wish  that  all  Directors 
should  be  invited  by  a  Circular  to  send  in  the  Instructions  which 
are  at  present  in  use  in  their  districts. 

In  consideration  of  the  objections  which  have  been  raised  by 
Mr.  Symons  and  other  Meteorologists  against  the  dimensions  of 
the  rain-gauges  proposed  by  the  Meteorolomcal  Congress,  and 
with  regard  to  the  necessity  of  the  establishment  of  numerous 
run-stations,  which  should  be  fitted  out  with  simple  instruments 
at  moderate  cost,  it  seems  to  the  Permanent  Committee  to  be 
advisable  to  recommend  the  next  Meteorological  Congress  to  con- 
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aider  afresh  the  questions  regarding  the  dimensions  and  the  height 
above  gronnd  of  rain-gauges* 

IX.  The  Permanent  Committee  reconmiends  that  all  parcels  Excban^^  of 
should  be  sent,   if  possible,  by  book-post.     The   Directors  are  Publication*, 
requested  to  give  in  their  Publications  a  list  of  the  Institutes  with 
which  they  stand  in  connexion^  and  the  Publications  which  thej 
receive. 

The  sitting  was  adjourned  at  6  o'clock. 

Buys  Ballot. 


Third  Heetdng,  1201  September,  10.16  a.m. 

Present  : 

M.  Buys  Ballot  (in  the  Chair),  MM.  Bruhns^  Jelinek,  Mohn, 
Wild.    Mr.  Scott,  Secretary. 

Beceived : 

The  autographic  records  of  the  meteorograph  of  Professor  van 

Bysselberghe,  of  Ostend. 
A  pamphlet  from  M.  E.  H.  v.  Baumhauer,  ^*  Sur  un  MStdoro- 

graphe  universel  destine  aux  Observatoires  solitaires.'' 
A  description  of  a  balance  hygrometer,  by  M.  Snellen,  as  a 

modification  of  Baumhauer^s  hygrometer. 
A  letter  from  M.  Cantoni. 
The  order  of  business  of  the  Permanent  Committee  which  was  Order  of  busi- 
mentioned  at  the  first  meeting  was  submitted  by  the  sub-committee  ^^^' 
to  whom  it  had  been  entrusted,  and  was  adopted  unanimously. 

Submitted — A  circular  proposed  by  M.  Jelinek  to  the  different  CircuUr  to 
Directors  with  regard  to  the  organization  of  their  Institutes,  &c.,  Directors, 
which  was  also  adopted  (Appendix  E.) 

IX.  With  reference  to  the  form  of  Publications,  the  following  Form  of 
proposal  which  had  been  devised  according  to  the  deliberations  of  P'^^licatioiw. 
the  Committee  and  revised  by  M.  Wild  was  adopted. 

The  Congress  at  Vienna,  at  its  meeting  of  the  Idth  September 
1873,  adopted  two  resolutions,  which,  when  read  together,  run 
as  follows : 

'*  Each  Durector  is  to  choose  in  his  own  district  a  number  of 
stations  for  international  objects  and,  for  the  publication 
of  observations,  is  to  adopt  a  common  form  (within 
the  limits  laid  down  by  the  hours  of  observation),  which 
.  form  is  to  be  proposed  by  the  Permanent  Committee, 
after  inquiry  from  the  Directors  of  the  Central  Offices.'* 

After  numerous  explanations  and  a  long  discussion  the  Per- 
manent Committee  proposes  unanimously  the  following  definite 
arrangement  of  the  material  for  the  publication  of  observations 
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taken  two  or  three  timeB  a  day,  for  the  stations  of  the  second 
order,  which  are  selected  in  each  country  :  — 


Name  of  Station. 
Height  above  sea. 


Year. 
Month. 


Long,  from  Greenwich. 
Lat  „ 


Date. 

Barometer. 

Air  Temperature. 

Vapour 
Tension. 

BelatiTe. 
Humidity. 

Wind. 

Direction, 

and 

Force. 

Cloud. 

1 

1 

• 

7 

I 

9 

7 

1 

9 

Min. 

Max 

7 

1 

9 

7 

1 

9 

7 

1 

9 

7 

1 

9 

=  3 

1 
2 
3 

Mean 

See  Appendix  F. 

If  the  language  of  the  country  is  other  than  German^  French, 
or  English,  the  headings  of  the  columns  are  to  be  given  in  one  of 
these  languages,  in  addition  to  the  special  lansnage  of  the  country. 

In  these  monthly  tables  the  maxima  and  minima  of  pressure 
and  temperature  are  to  be  given  by  Egyptian  figures. 

In  the  relative  humidity,  perfect  satiuration  can  either  be  given 
by  three  figures  (100)  or,  by  omitting  the  figure  (1),  by  giving  only 
the  two  figures  (00). 

In  the  column  ^'  Remarks,"  it  is  desirable,  in  order  to  indicate 
the  duration  or  the  epoch  of  hydrometeors,  &c.,  to  employ  symbols 
which  are  generally  intelligible,  and  accordingly  to  add  to  the 
respective  symbols  for  hydrometeors  either  the  hour  of  the* 
beginning  and  end,  in  which  the  forenoon  hours  are  marked 
a  (a.m.)  and  the  afternoon  hours  p  (p.m.). 

#  10  a  »  4  p  would  therefore  indicate  ^'  rain  from  10  a.m.  to 
4  p,m.,  civil  time ;"  or  where  this  is  not  possible,  to  give  by  means 
of  additional  figures,  1,  2,  or  3,  whether  the  hydrometeor  in  ques* 
tion  had  occurred  at  or  before  the  Ist,  2nd,  or  3rd  period  of 
observation.  =  3  would  indicate  '*  fog  at  or  before  the  3rd  period 
of  observation  "  about  9h.  or  lOh.  in  the  evening ;  =  1  •  3  would 
mean  '*  fog  at  the  time  or  before  the  first  and  last  periods  of  obser- 
vation, i>.,  morning  and  evening." 

As  to  the  further  order  or  arrangement  of  the  individual 
monthly  tables  of  this  form  in  the  annual  volumes  of  the  Central 
Offices,  the  majority  of  the  Committee  thinks  that  at  present  it 
should  be  left  to  the  editors  of  these  books  whether  they  will, 
as  has  been  hitherto  generally  the  case,  print  the  tables  for  each 
station  for  the  same  month  one  aflber  another,  in  which  case 
monthly  parts  may  be  issued ;  or  whether  they,  as  will  be  the  case 
in  futiure  in  Norway,  Sweden,   Denmark,  Austria,  Russia,  and 
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Saxon7>  will  only  give  complete  yearly  volumes^  in  which  the 
12  monthly  tallies  for  one  station,  arranged  in  pairs  one  under 
another  (4  months  to  one  opening),  should  follow  immediately 
one  after  another  (see  the  specimen  in  Appendix  F.) 

In  accordance  with  the  wish  of  several  Directors  of  Central 
Institutes,  the  Committee  thinks  it  desirable  to  give  an  inferior 
limit  for  the  number  of  stations  of  the  second  order,  which  are  at 
least  necessary  for  the  study  of  the  general  phenomena  of  weather 
in  each  country,  and  observations  from  which  should  be  published 
in  extenso  in  the  method  above  given. 

Conntry.  No. 


Norway            -            -            - 

-       10 

Sweden            -            _            - 

-      10 

Denmark,  with  Iceland  and  Faroe 

6 

Great  Britain  and  Ireland 

.       16 

Russia  in  Europe 

-       60 

Russia  in  Asia 

-     100 

Netherlands     ... 

2 

Bel^um           ... 

2 

Germany          -            -            - 

-       12 

France             ... 

-       12 

Austria  and  Hungary  - 

-       15 

Turkey             .... 

.       10 

Switzerland      ... 

5 

Italy    .... 

-       12 

Spwn,  Portugal,  (and  Azores)  - 

.       12 

Greece             ... 

3 

It  remains  open  for  the  Directors  of  the  individual  systems  not 
only  to  select  the  stations  which  are  beat  suited  for  the  purpose, 
but  also  to  increase  at  pleasure  the  minimum  number  above 
given. 

For  the  publication  of  monthly  and  yearly  resumes  for  all 
stations  of  the  second  order,  the  Committee  proposes  the  following 
form  which  has  been  devised  by  Dr.  Jelinek.     {See  Appendix  F.) 

For  want  of  room  the  16  wind  directions  are  reduced  to  eight. 
This  reduction  is  to  be  made  in  the  same  way  as  that  from  32 
directions  to  16,  according  to  the  resolution  of  the  Congress  on 
the  11th  September  1873. 

The  definition  of  clear  and  cloudy  days  is : — 

'^  Clear  *'  when  the  mean  cloud  -     <     2 

"Cloudy''        „  „  -     >     8 

The  number  of  days  with  aurora,  with  the  maximum  tempera- 
ture under  or  equal  to  32°  (days  without  thaw),  and  with  the 
mmimnm  of  temperature  under  or  equal  to  32°  (days  of  frost), 
further  the  giving  of  the  mean  force  of  the  wind  &c.  may,  when 
there  is  room,  either  be  included  in  these  tables,  or  even  given 
specially  with  other  remarks  in  the  Appendix  to  the  yearly 
volume. 

354S5.  B 
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These  tables  are  to  be  given  apart  from  the  former  ones  in  the 
yearly  volume. 

As  for  the  means  of  daily  Humidity  and  Pressure  it  seems 
desirable  to  arrange  the  calculation  so  that  they  shall  accord  as 
nearly  as  possible  with  true  daily  means. 

With  regard  to  the  form  of  publications  of  oilier  meteorological 
observations  of  each  country  tne  Committee  thinks  that  it  should 
leave  the  most  perfect  freedom  to  the  Directors,  and  therefore 
confines  itself  to  expressing  a  few  wishes  with  respect  to  their 
completeness.  In  order  to  facilitate  the  study  and  examination  of 
recent  weather  phenomena,  it  would  be  very  desirable  if  from  the 
Central  OflSces  of  all  great  countries,  or  even  according  to  the 
example  given  by  Sweden,  Norway  and  Denmark,  in  their 
"  Bulletin  du  Nord,"  from  the  centnd  offices  of  several  countries 
together,  daily  meteorological  bulletins  should  be  published  based 
on  their  Telegraphic  Weather  Reports  even  if  they  are  only  copied 
on  tracing  paper,  and  without  synoptic  charts. 

The  ObseiDatories  of  the  first  order  also  should  render  their 
observations  more  generally  available,  by  means  of  copying, 
and  it  seems  especially  desirable  for  the  reduction  of  the  term 
observations,  and  for  the  study  of  individual  special  phenomena 
of  weather,  that  all  observatories  furnished  with  self-recording 
apparatus  should  reduce  in  extenso,  and  give  hourly  values  of,  the 
most  important  meteorological  elements  (for  local  time)  for  a 
number  of  years,  and  at  the  same  time  it  is  recommended  that,  as 
regards  Humidity,  not  only  the  wet  bulb  thermometer  should  be 
given,  but  also,  if  possible,  the  calculated  values  of  Vapour 
Tension  and  Relative  Humidity. 

The  meeting  closed  at  4.30  p.m. 

Buys  Ballot. 

Fourth  Meeting,  Uth  September,  10  a.m. 
Present  ; 

M.  Buys  Ballot  (President),  MM.  Bruhns,  Jelinek,  Mohn, 
Wild,  Mr.  Scott  (Secretary). 

A  letter  from   Professor   G.   Canton),   dated   8th   September 
(Appendix  D.)  was  read. 
Telegraphic  ^U-  The  discussions  on  the  code  for  Meteorological  Telegrams 

Code.  were  continued.     A  Report  consisting  of  six  groups  of  five  figures 

each  was  proposed  for  each  station. 

The  President  asked  whether  it  \vould  not  be  possible  to 
reduce  the  six  groups  to  five,  since  one  group  daily  per  station 
necessitated  an  amount  of  labour  and  expense  not  to  be  neglected. 

Also,  whether  with  regard  to  this  the  Continental  system 
(metres)  or  the  English  system  (inches)  can  be  changed. 

M.  Jelinek  thought  it  desirable  to  retain  the  six  groups 
generally,  to  correspond  to  the  English  system  which  had  dreadj 
been  tested  by  use,  but  there  was  no  reason  why  those  stations 
which  were  unable  to  furnish  the  whole  of  the  data  required  should 
not  omit  the  sixth  and  even  the  first  and  second  groups. 


Digitized  by 


Google 


13 


After    much  consideration  the  following  system  was  agreed 
upon : — 

•  •   •    «    « 

B  B  B  W  W 


•  •  •    *    • 

S  S  H  T  T  (Eng.) 


3° 
B  B  B  W  W 


SSHTT(Eng.) 
S  H  T  T  T  (Cont.) 


•  •    «  •    • 

S  H  T  T  T  (Cont.) 

5°  6° 

TTRRR(Eng.)  MM  mm  Sea 

.T'T'TRR  (Cont.) 

*  Data  refer  to  the  previous  evening. 

Decimal  points  are  always  disregarded,  and  in  the  case  of  the  baro- 
meter the  first  figure  is  also  omitted,  as  this  must,  under  ordinary 
circumstances,  be  7  for  continental  stations  (millimetres),  or  either  2  or 
3  for  British  stations  (inches).    Thus  : — 

763 '  5  mm.  is  tel^raphed  as  -    635 

29-34  in.  „         „  -  -     934 

30-03  „    „         „  -  -    003 

25° -30       „        „  •  -    253 

and  for  Temperature  : — 

B=Air  pressure  at  sea  level  and  32°  F.  and  to  0*1  mm.  or  0*01  in. 
T=Di7  bulb  thermometer  to  0^- 1  C  or  l°-0  F. 
T'=Wet  bulb  thermometer  to  0^- 1  C,  or  l°-0  F.  For  temperatures 
below  0°  5QP  C  are  to  be  added.  In  other  words,  with  Tem- 
peratures below  0°  C,  no  sign  ( -|-  or  —  )  is  to  be  used,  but  the 
reading  is  to  be  increased  by  50.  So,  e.ff,  for  —  5°-3  C,  553 
would  be  telegraphed. 

M.=Max.  1  Temperature,  to  l°-0  C,  or  P'O  F. 
m.=  mm.  / 

W=Wind  direction  (true,  not  magnetic)  referred  to  16  of  the  32 
points,  being  only  the  even  numbers : 

N  =  32,        E  =  8,         S  =   16,        W  =  24. 
S= Wind-force  (Beaufort  scale).*    For  the  continent,  when  the  force 

*  This  is  estimated  in  accordance  with  the  following  scale,  known  ordinarily  as. 
the  **  Beanfort  Scale/'  from  its  having  been  drawn  ap  by  Admiral  Beaufort  for  use 
on  board  ship.  The  Scale  has  been  altered  so  as  to  suit  the  present  use  of  double 
topsails.  Added  to  the  Table  is  a  list  of  the  average  values  in  miles  per  hour 
travelled  by  the  wind  during  the  preyalence  of  the  different  forces. 

Miles 
Beaufort  Sgalb  of  Wind  Forcb.  per 

Hour. 
0.  Cahn         ------.-.3 


1.  Light  air   - 

2.  Idghtbreexe 

3.  Gentle  breese 

4.  Moderate  breeze 

5.  Fresh  breeze 

6.  Strong  breeze 

7.  Moderate  gale 

8.  Fresh  gale 

9.  Strong  gale 


,J 


o 


Or,  Just  sufficient  to  give 
Or,  that  in  which  a  well-' 
conditioned  man  -  of  -  war, 
with  all  sail  set,  and  clean 
full,  would  go  in  smooth 
water  from  - 


Or,  that  to  which  she  could 
just  carry  in  chase,  full  and 
by  - 


3  way 

1  to  2  knots  - 

-  8 

-  13 

3to4knots- 

-     18 

5  to  6  knots- 
Royals,  &c.  - 

.    23 

-     28 

Topgallantsails 

-    34 

Topsul8,jib,  &c 

-     40 

Reefed  upper  topsails    48 

and  courses. 
Lower   topsails    and    56 

courses. 

B   2 
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exceeds  9,  this  figure  will  be  recorded  in  the  proper  gronp,  and 
at  the  end  of  the  telegram  the  force  should  be  repeated  in 
words. 

E=Eain  to  1mm.  orO'  01  in.    In  the  Norwegian  Telegrams  in  winter 
99  means ''  Fall  daring  the  night"  without  its  being  measured. 

Sea=Sea  disturbance    0—9. 

4  =  moderate. 
6  =:  rather  rough. 
6  =  rough. 


7  =  high. 

8  =  very  high. 

9  =  tremendous. 


0  =  dead  calm. 

1  =  very  smooth. 

2  =  smooth. 

3  =  slight. 

H=Hydrometeors  or  weather,  as  follows : 

0    ^")      Quite  clear.  5  Rain, 

clouded.  6  Snow. 

7  Dust-haze  (Hohenrauch.) 

8  Fog. 

9  Thunderstorm. 

The  occurrence  of  Hail,  Sheet  Lightning,  Aurora,  &c.,  should 
be  added  in  words  at  the  end  of  the  telegram. 

Instead  of  the  Maximum  the  Temperature  at  2  p.m.  can  be 
given. 

If  there  is  no  Minimum  thermometer  at  -a.  station  and  the  Sea 
disturbance  is  not  observed,  the  sixth  group  is  omitted. 

The  data  for  pressure,  temperature,  wind  direction  and  force, 
are  in  the  British  Isles  for  6  p.m.  and  8  a.m« ;  for  the  Continent 
for  9  p.m.  and  7  a.m.  in  general.  _ 

XL  Submitted  the  letters  addressed  to  the  President  on  this 
subject,  which  are  contained  in  Appendix  G,  as  well  as  a  letter 
^ta£*^     from  M.  Plantamour  to  Mr.  Sx50tt,  dated  24th  August. 

M.  Bruhns  made  the  following  proposals,  of  which  the  first 
and  second  were  adopted : — 

The  Permanent  Committee  has  discussed  the  various  pro- 
posals on  the  International  Institution  {see  Appendix  G.),  and 
has  come  to  the  decision  : — 

1.  That  at  the  present  time  an  institution  of  definite  orga- 

nization, and  established  by  international  contributions, 
cannot  be  carried  out, 

2.  Nevertheless  the   Committee  considers  it  possible  and 

suitable   to    support   individual    investigations  in   the 
department  of  International  Meteorology,  according  to 
the  means  at  its  disposal. 
In  the  place  of  the  third  resolution : — 

**  The   Permanent    Committee  commences   with  an  inter- 
national publication,  which  should  be  the  organ  of  the 

10.  Whole  gale  -     Or,  that  with  which  she   could  scarcely  bear  lower    65 

main-top-sail  and  reefed  foresail. 

11.  Storm        -  -     Or,  that  which  would  reduce  her  to  storm-staysails     -    75 

12.  Hurricane  -     Or,  that  which  no  canvas  could  withstand       -  -    90 
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Permanent  Committee,  and  should  contain  in  the  first 
place  the  European  simultaneous  observations,  in  so  far 
as  they  are  necessary  to  afford  a  general  view  of  the 
atmospherical  phenomena,  and  furthermore  should  include 
papers  and  charts  of  a  nature  strictly  scientific,  and 
advancing  the  science  of  Meteorology.  The  editing  is 
to  be  undertaken  by  the  Permanent  Committee." 

The  following  resolutions  proposed    by  M.   Jelinek  were 
adopted : 

3.  The  Permanent  Committee  will  endeavour  to  forward  the 

Publication,  and  the  sale  of  the  Synchronous  Charts 
published  by  M,  Hoffmeyer  in  the  proper  way. 

4.  The  Permanent  Committee  will  endeavour  to  collect  syn- 

chronous observations  from  Europe,  Asia,  &c.;  will 
provide  means  for  theb  publication,  and  will  entrust 
some  gentleman,  to  be  named,  with  their  revision  and 
publication  in  a  form  which  will  be  generally  agreed  upon. 
XIL  With  regard  to  the  establishment  of  distant  stations  the  Distant  Sta- 
foUowing  communications  were  submitted —  ^^^' 

(See  Appendix  H.) 
It  was  decided  that  a  letter   should  be  addressed    by  the 
President  to  M.  de  Lesseps,  to  express  to  him  the  thanks  of  the 
Committee    for    the    numerous    meteorological    communications 
received  from  his  Suez  Canal  stations,  and  at  the  same  time  to  • 
request  him  to  be  so  kind  as  to  allow  them  to  be  continued. 

The  meeting  closed  at  4.45  p.m. 

Buys  Ballot. 

Fiftli  (and  last)  Sitting,  Uth  September,  7.45  p.m. 
Present  : 
Buys  Ballot  in  the  chair,  MM.  Bruhns,  Jelinek,.  Mohn,  Wild, 
Mr.  Scott,  Secretary. 

M.  Jelinek  submitted  a  circular  (Appendix  I.)  with  respect  m.  Jelinek'B 
to  his  proposal  {see  Report  of  the  Vienna  Congress,  Appendix  C^P^^,  , 
III.,  3),  which  was  adopted.  ^  Soiesof  Obser- 

*^:  Any  answers  thereto  which  may  be  received  will  be  included  Tations. 
in  the  next  Report  for  1875. 

With  respect  to  the  VI.  resolution  of  the  Permanent  Committee  Notification  of 
of  the  16th  September  187S,  M.  Jelinek  answered  that  he,  in  ^i^^^o 
the  Report  which  he  had  furnished  to  his  Government  about  the  Governments. 
Meteorological  Congress,  had  included  the  request  that  it  would 
place  the  Governments  which  had  been  represented  at  the  Con- 
gress, as  well  as  the  French  Government,  in  cognizance  of  the 
resolutions  of  the  Congress  by  diplomatic  channels,  and  to  this 
end  he  had  supplied  to  his  Government  a  number  of  copies  of  the 
Reports  of  the  Congress. 
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Co-option  of 
members  not 
earned  out. 


Publication  of 
the  Protocols. 


Furthermore  he  had  sent  to  all  the  most  eminentFrench  meteoro- 
logists copies  of  the  French  edition  of  the  Report  of  the  Congress, 
and  that  there  was  reason  to  suppose  that  this  Report  had  in  this 
way  been  brought  to  the  knowledge  of  the  French  Government. 

With  respect  to  increasing  the  number  of  the  members  of  the 
Permanent  Committee^  which  had  been  sanctioned  by  the  Vienna 
Congress  (see  Report  of  the  13th  September),  it  was  decided  that 
it  did  not  seem  at  present  necessary  to  co-opt  any  more  members. 

It  was  decided  that  the  protocols  and  appendices  should  be 
published  in  three  languages  (English,  French,  and  German). 

The  proposal  of  M.  Wild  that  a  brief  summary  of  the  resolu- 
tions of  the  Vienna  Congress  should  be  appended  to  the  Report  of 
the  Permanent  Committee  was  adopted,  and  the  preparation  of  it 
was  entrusted  to  M.  Wild  (App.  K.). 

It  was  further  decided  that  the  German  edition  of  the  whole 
Report  should  be  printed  at  Leipzig  under  the  care  of  M.  Bruhns. 

Mr.  Scott  undertook  the  English  edition,  while  the  French  was 
undertaken  by  M.  Buys  Ballot 


Publication  of 

sjmchronous 

observations. 


The  publication  of  synchronous  observations  will  be  undertaken 
by  M.  Buys  Ballot  from  the  1st  January  1876,  on  the  understand- 
ing that  the  requisite  funds  will  be  placed  at  his  disposal. 


Secretary 
chosen. 


Next  meeting.        As  to  the  place  and  time  of  the  assembling  of  the  next  meeting 
of  the  Permanent  Committee,  which  at  the  latest  must  be  in  the 
,    spring  of  1876,  the  votes  of  the  members  are  to  be  ascertained  by 
circular. 

The  Permanent  Committee,  in  accordance  with  the  order  of 
business  which  has  been  adopted,  requests  Mr.  Scott  to  act  as 
Secretary  until  the  time  of  the  next  meeting. 

M.  Buys  Ballot  thanked  all  the  memoers  for  their  attend- 
ance at  the  meeting  and  for  their  unwearied  activity,  by  means  of 
which  many  useful  resolutions  had  been  obtained  which  would 
tend  to  advance  general  meteorological  investigations,  and  he 
especially  thanked  Mr.  Scott  in  the  name  of  the  Permanent 
Committee. 

The  Committee  expressed  its  thanks  to  its  President,  M.  Buys 
Ballot,  and  to  the  Government  of  the  Netherlands,  for  the  kindly 
reception  which  had  been  given  to  them,  and  requested  M.  Buys 
Ballot  to  convey  the  expression  of  these  thanks  to  the  Govern- 
ment. 

Close  of  the  meeting  at  10  o'clock. 

Buys  Ballot, 
C.  Bbuhns. 

H.  MOHN. 

C.  Jelinek. 

H.  Wild. 

BoBEBT  H.  Scott,  Secretary. 
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APPENDIX. 


APPENDIX  A, 


CiRCULAB. 

Sir,  Utrecht,  Dec.  31,  1873. 

In  accordance  with  the  wish  expressed  by  the  Permanent  Committee 
for  International  Meteorology,  I  have  the  honour  to  remind  you  by  this  Circular 
that  the  Congress  at  Vienna  has  thought  it  desirable  that  the  decisions  which 
have  been  taken  should  be  observed  as  closely  as  possible,  and  that  you  should 
be  invited  to  send  to  the  Permanent  Committee  a  report  on  the  changes  intro- 
duced in  your  country  in  conformity  with  these  decisions,  or,  if  these  changes 
have  not  taken  place,  a  communication  of  the  motives  which  have  prevented 
you  from  carrying  them  out. 

The  Committee  requests  you  to  forward  your  reply  to  me  before  the  Ist  April 
next,  so  that  I  may  be  able  to  prepare  a  general  resumi  of  the  various  answers, 
in  order  to  conmiunicate  the  same  to  the  members  of  the  Committee. 

I. shall  not  remind  you  of  all  the  resolutions  which  ^ou  will  find  enumerated 
in  the  Bericht  des  Meteorologen- Congresses  in  Wien;  it  will  suffice  to  mention 
some  of  them. 

It  would  be  superfluous  to  call  your  attention  to  the  reports  of  the  sub-com- 
mittees on  the  different  instruments  of  observation,  for  I  am  sure  that,  before 
attending  at  the  Congress,  you  were  convinced  as  a  physicist,  that  the  most 
perfect  instruments  were  the  only  ones  that  should  be  employed.  The  time 
also  was  too  short  to  discuss  the  reports  thoroughly  with  tne  30  members  of 
the  Congress,  and  moreover  every  year  may  bring  improvements  in  each 
instrument,  so  that  uniformity  can  scarcely  be  obtained,  except  as  to  the  plan 
of  publishing  the  observations. 

it  would  therefore  be  desirable,  in  the  first  place,  to  know  what  instruments 
you  use,  and  if  you  have  been  able  to  assure  yourself  of  the  existence  of 
compared  instruments  in  the  other  observatories  of  your  country. 

As  to  the  publication  of  the  observations,  a  plan  will  be  proposed  to  you, 
at  the  same  time  you  will  be  invited  to  report  on  the  advanti^^es  or  disadvan- 
tages of  monthly  or  annual  publication.  As  to  the  form  of  the  symbols,  I 
have  to  remind  you  that  in  case  you  do  not  make  use  of  arrows  for  indicating 
the  Direction  of  Wind,  as  recommended  at  the  Leipzig  Conference,  and  that 
you  use  letters,  it  is  decided  that  from  the  banning  of  next  year  the  English 
designations  N.,  N.N.B.,  N.E.,  E.N.E.,  E.,  E.S.E.,  &c.  will  be  used. 

The  amount  of  Clear  Sky  will  not  be  noted,  but  the  amount  of  Cloud,  so 
that  an  entirely  overcast  sky  will  be  indicated  by  the  figure  10,  and  a  perfectly 
clear  sky  by  0. 

The  year  will  commence  on  1st  January,  and  all  the  months  will  begin  with 
the  first. 

The  day  will  begin  at  midnight,  and  the  hours  will  be  indicated  by  0—12 
a.m.,  and  0—12  p.m. 

Further  it  is  recommended  to  calculate  the  mean  temperature  for  five-day 
periods,  on  the  authority  of  M.  Dove. 

After  each  Lustrum,  commencing  with  the  year  5n  -h  1^  the  observations 
will  be  erouped  in  tables,  in  order  to  be  able  better  to  compare  the  results 
obt&ineil  by  other  observatories. 
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This  conformity  in  the  small  details  is  in  the  first  place  very  desirahle  for 
the  ohseryatories,  whose  observations  are  to  be  grouped  in  tables  to  give  a 

feneral  resum^  of  the  great  atmospherical  movements  over  the  whole  globe, 
or  while  introducing  uniformity  into  what  is  necessary,  perfect  liberty  must 
be  given  in  doubtful  matters. 

Further  you  are  requested  to  use  the  centigrade  scale  for  the  thermometer, 
and  the  metric  system  for  the  barometer,  or  at  least  to  give  the  mean  values 
in  this  scale,  since  it  is  desirable  to  avoid  reductions.  We  might  commence 
by  rejecting  Paris  lines  in  every  case. 

As  to  International  Meteorology,  I  have  the  honour  to  inform  you  that  the 
Permanent  Committee  has  received  a  very  favourable  reply  from  M.  de  Lesseps 
respecting  the  observations  made  on  the  borders  of  the  Suez  Canal.  Mr.  Hart 
has  made  a  proposal  of  a  more  vast  extent  than  that  of  which  we  have  taken 
cognizance  at  Vienna,  for  the  establishment  of  observatories  on  the  eastern 
coasts  of  China,  in  connexion  with  the  stations  of  Yokohama,  Nagasaki,  and 
Batavia,  a  project  which  I  have  greatly  approved. 

I  have  founded  an  observatory  at  Djeddah,  on  the  Red  Sea,  and  I  hope  that 
you  also,  sir,  will  have  found  means  of  establishing  an  observatory  at  some 
remote  place,  a  new  link  of  the  network  which  is  to  cover  the  whole  earth,  or 
that  you  will  be  able  to  state  that  your  Government,  like  tiiat  of  Portugal, 
nofc  to  mention  a  smaller  State,  is  disposed  to  establish  observatories  beyond 
its  own  limits. 

This  appears  to  me  to  be  of  the  highest  importance.  It  is  above  all  necessary 
to  found  new  observatories  at  well  selected  points  of  the  globe. 

Every  observation  or  communication  on  your  part  respecting  the  points 
mentioned  in  the  report  of  the  Congress  cannot  be  but  Very  acceptable  to  the 
Permanent  Committee. 

(Signed)        Buys  Ballot. 

To  the  Director  of  the 
Observatoiy  at  • 


Replies, 
A,  CouMBABT,  Imperial  Meteorological  Observatory,  Constantinople. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of  your  circular  dated  31st 
December  1873,  and  to  reply  to  all  the  (juestions  contained  in  it. 

The  instruments  of  observation  which  the  Observatory  of  Constantinople 
possesses  are :  — 

A  standard  barometer,  large  size,  on  Fortin's  principle,  reading  to  hundredths 
of  millimetres,  made  by  Tonnelot,  and  compared  at  the  Paris  Observatoiy. 

A  small  size  barometer,  on  the  same  principle. 

A  self-registering  barometer,  on  Hipp's  principle. 

A  self-registering  thermometer,  on  Hipp's  principle. 

A  Robinson's  anemometer,  with  electrical  registering  apparatus,  giving  the 
velocity  of  the  wind. 

A  rain-gauge,  with  circular  receiver  of  22  centimetres  diameter,  placed  at  10 
metres  above  the  ground. 

Our  maximum  thermometers  are  Walferdin's,  with  an  air  bubble,  and  the 
minimum  are  Rutherford's  spirit  thermometers,  made  by  Baudin. 

August's  psychrometers,  made  by  Baudin  and  Kappeller. 

The  observatory  room  is  80  metres  above  sea  level. 

The  exposure  and  the  mode  of  setting  up  the  thermometers  having  a  great 
influence  upon  the  degree  of  temi>erature  recorded,  we  have  established  various 
methods  of  exnosure ;  some  are  simplv  sheltered  by  a  wooden  pent-house  roof, 
others  are  fixed  in  iron  screens  paintea  white. 

The  thermometers  fixed  in  screens  are  those  used  for  printing  in  our  tables. 

The  thermomettfs  are  often  compared  with  the  standard  thermometer  made 
by  Baudin,  and  reading  to  tenths  of  degrees. 

The  barometer  observations,  recorded  in  millimetres  and  tenths  of  millimetres^ 
are  reduced  to  (PC  and  to  the  sea  level. 
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Th«  obBerutions  aro  made  regolarlY  at  8  a.m.,  9  a.in.»  and  2.39  p.m.  (the 
time  of  the  simultaneous  observations),  and  at  6  p.m. 

The  thennometer  observations  are  grouped  into  5-day  means. 

The  amount  of  cloud  is  noted  from  0  to  10. 

We  make  use  of  the  English  denominations  for  the  Direction  of  the  Wind. 

The  stations  of  the  Ottoman  meteorological  system  have  been  organized  with 
a  view  to  dynamical  meteorology,  and  with  this  object  the  barometric  differences 
Bu£Bk».  Tlie  stations  are  provided  with  aneroids ;  the  transit  of  mercurisJ  baro- 
meters would  have  presented  great  inconveniences,  owing  to  the  difficulties  of 
conveyance^  in  the  interior  of  the  country ;  consequently  we  have  been  obliged 
to  abandon  it.  At  these  stations  an  observation  is  made  at  8  a.m. ;  it  embraces 
the  barometric  pressure,  temperature,  and  direction  and  force  of  the  wind. 

At  all  these  stations  the  instruments  are  compared  with  standards  as  often 
as  possible. 

Besides  the  simultaneous  observations  taken  at  Constantinople,  such  obser- 
vations are  also  taken  at  four  other  stations  of  our  system,  viz  : — ^Vama  (Black 
Sea),  at  2.35  p.m.,  Valona  (Adriatic)  at  2  p.m.,  and  at  F&o  (at  the  north  end  of 
the  Persian  Gulf)  at  4  p.m.  These  three  stations  send  us  the  observations  daily 
by  telegraph.  Lastly,  a  fourth  station  has  been  established  in  Yemen,  at 
Hodeida,  on  the  Red  Sea,  where  the  observations  are  taken  at  3.36  p.m. 
The  observations  of  this  latter  station  are  sent  to  us  by  post  monthly,  but  we 
hope  soon  to  receive  them  also  by  telegraph. 

These  stations,  like  all  the  others  of  our  system,  also  send  us  observations 
taken  at  8  a.m. 

We  also  hope  soon  to  have  simultaneous  observations  made  at  other  stations. 

Db.  SoHNGKEy  Meteorological  Central  Station,  Carlsruhe. 

1 .  Agreeably  to  your  request  of  ^he  31st  December,  1873, 1  beg  to  inform  you, 
as  President  of  the  Permanent  International  Committee,  that  from  the  begin- 
ning of  this  year  I  have  had  our  observations  taken  in  all  respects  in  accordance 
with  the  decisions  of  the  Vienna  Congress;  llie  few  changes  which  had  to  be 
made,  in  consequence  of  the  decisions  of  the  Congress,  in  the  system  of  obser- 
vations of  the  Grand  Duchy  of  Baden,  one  of  the  latest  organized  may  be  seen 
firom  the  accompanying  *'  supplement  to  the  instructions  *'*  issued  to  the  obser- 
vers of  Baden,  which  I  have  drawn  up.  I  have  also  somewhat  altered  the 
Summaries  of  Results  which  appear  monthly  in  the  Carlsruhe  Journal,  and 
used  there  e.g.  the  letter  £.  for  East. 

2.  The  instruments  of  observation  are  precisely  the  same  as  those  introduced 
into  Switzerland  by  Professor  Wild  when  he  was  there,  viz. : — 1<*.  Cistern 
barometer  graduated  to  millimetres  and  with  vernier  (the  diameter  of  the 
cistern  is  about  100  times  as  larae  as  that  of  the  tube).  2^.  Thermometer 
graduated  to  1/5  degree  (centigraoe).  3^.  Augustus  psychrometer,  in  tin  case, 
with  perforated  sides  and  top.  4.°  Rain  gauge,  with  circular  receiver  of  about 
250  millimetres  in  diameter ;  5.  Wind-vane,  with  Wild's  metal  plate  for 
measuring  the  force  of  wind.  All  the  apparatus  is  made  by  Hermann  and 
Ptister  of  Berne.  Maximum  and  minimum  thermometers  existed  formerly, 
viz :  Hermann  and  Pfister's  metallic  spirals,  but  all  of  them  have  become 
corroded  and  unserviceable.  I  have  ordered  from  Greiner,  of  Munich,  maximum 
thermometers  of  his  latest  construction,  and  alcohol  minimum  thermometers. 

The  barometers  and  thermometers  at  all  stations  are  examined  yearly  during 
the  tour  of  inspection,  and  the  reduction  of  all  barometers  is  constantly 
checked  by  that  of  the  station  at  Carlsruhe. 

L.  LiNDELOFy  Secretary  of  the  Society  of  Sciences  of  Finland, 
Helsingfors. 

Thr  Society  of  Sciences  of  Finland  has  received,  through  M.  Nordenskiold, 
your  circular  of  the  31st  December  last,  addressed  to  the  Directors  of  meteoro- 

*  In  other  respects  we  have  introduced  the  Swiss  Instructions. 
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logical  establishments  of  all  countries,  and  by  which  each  is  invited  to  send  to 
the  Permanent  Committee  a  report  on  the  changes  introduced  in  the  meteoro- 
logical service  of  his  country  in  compliance  with  the  decisions  of  the  Ck>ngress 
of  Vienna.  Wishing  to  profit  by  thu  opportunity  to  put  itself  in  relation  with 
the  Permanent  Committee,  the  Society  of  Sciences  has  directed  me  to  give  the 
information  which  you  desire,  in  so  far  as  regards  the  system  of  observations 
organized  under  its  auspices  in  Finland. 

It  is  perhaps  necessary,  in  the  first  place,  to  remark  that  these  observations 
are  made  solely  by  amateurs  who,  in  the  interest  of  the  science,  have  offered 
their  gratuitous  co-operation  to  the  society.  The  latter  simply  furnishes 
them  with  instruments  and  forms  for  the  observations. 

The  first  meteorological  stations,  five  in  number,  were  established  in  1846,  on 
the  initiative  of  M.  Nervander,  of  whom  the  science  was  deprived  soon  afterwards 
by  a  premature  death.  Other  stations  have  been  added  successively,  so  that  at 
present  there  are  20,  dispersed  over  different  parts  of  the  country.  (They  do 
not  depNsnd  upon  the  magnetic  and  meteorological  observatory  of  Helsingf(»n, 
which  is  a  government  establishment).  Each  station  is,  generally,  provided 
with  a  barometer  and  two  thermometers,  graduated  respectively  to  millimetres 
and  degrees  centigrade,  and  the  observations  are  made  three  times  daily,  at  7» 
2,  and  9.  In  this  we  have  therefore  nothing  to  change  to  conform  to  the  wishes 
of  the  Congress.  At  a  small  number  of  stations  we  have  made  hygrometrical 
observations  for  two  years,  but  these  require  too  much  care  in  our  climate, 
especially  during  winter,  to  allow  of  our  trustiDg  much  to  their  accuracy.* 

The  instruments  are  of  sufficiently  good  quality,  but  they  can  only  be  compared 
at  very  long  intervals,  on  account  of  the  great  distance  of  the  stations  and  of 
the  difficulty  of  conveyance.  The  last  comparison  was  made  in  1871,  by 
M.  Limstrom,  who  was  sent  by  the  Society  to  inspect  all  the  meteorological 
stations  as  far  as  Lapland. 

In  addition  to  this  system  of  observations,  which  requires  instruments  of 
precision,  the  Society  of  Sciences  has  established  another  with  a  view  to  obtain- 
ing as  much  information  as  possible  on  natural  phenomena  of  every  kind  which 
can  be  observed  without  instruments,  and  which  may  serve  to  indicate  the 
climate.  (Such  are : — the  state  of  the  sky,  winds,  rain  or  snow,  aurora-borealis, 
thunderstorms,  freezing  and  thawing  of  kkes  and  rivers,  blossoming  of  trees 
and  plants  which  are  best  known,  development  of  their  fruits,  &c).  The 
Soddy  supplies  registers  for  recording  these  facts,  and  they  are  returned  yearly. 

As  to  the  publication  of  purely  meteorological  observations,  it  is  limited  at 
present  to  one  volume,  containing  the  thermometries!  observations  of  the  years 
1856-65,  published  by  our  Statistical  Office,  and  inserted  in  the  series  of  the 
"  Bidrag  till  Finlands  Officiela  Statistik,  V."  It  contains  means  of  tempera- 
ture calculated  by  M.  Nordenskiold,  for  every  five  days  and  for  every  hour,  &c. 

The  climatolo^ical  notes  made  during  the  years  1846-55,  have  .been  collated 
by  M.  Moberg,  m  two  volumes,  under  the  title  of  "  Klimatologiska  iakttagelser 
i  Finland,''  published  by  the  Societv  of  Sciences  in  I860  and  1871,  in  "  Bidrag 
till  Finlands  naturkannedom,  VII.,^'  and  "  Bidrag  till  kannedom  af  Finlands 
natur  och  folk,  XVIII." 

Hitherto  the  Society  has  not  been  in  a  position  to  undertake  the  regular 
publication  of  the  observations  which  it  continues  to  collect,  but  it  hopes  soon 
to  obtain  the  necessary  funds  for  doing  so,  the  Diet  having  voted  a  sum  to  be 
placed  at  its  disposal  for  meteorological  services. 

Henceforward  it  will  doubtless  do  all  it  can  to  give  to  these  services  a  greater 
perfection  and  extension  agreeably  to  the  decisions  adopted  by  the  Meteoro- 
logical Congress. 

To  complete  this  brief  report,  I  shall  add  a  few  notes  respecting  our  Magnetic 
and  Meteorological  Observatory.  This  Observatory,  founded  in  1844,  had  M. 
Nervander  for  its  first  Director.  Its  present  Director  (since  1848)  is  M. 
Borenius.  Until  the  year  1856  observations  were  taken  every  20  minutes,  after 
that  time  every  hour  (day  and  night).  The  observations,  both  magnetic  and 
meteorological,  of  the  years  1844-7  have  been  published  in  four  volumes,  of  two 
parts  each,  at  the  joint  expense  of  the  Imperial  Academy  of  Sciences  of  St. 

*  Prom  four  stations  (without  counting  the  Meteorological  Observatory  of  Helsingfors) 
telegraphic  reports  are  sent  to  the  central  Physical  Observatoiy  of  St.  Potersbuig. 
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Petersburg  and  of  our  Society.  The  first  volume  contuns  a  detailed  descrip- 
tion of  the  instruments  and  methods  of  observation  which  are  still  in  use.  This 
series  has  just  been  continued  by  a  fifth  volume,  published  last  year,  (also  at 
the  expense  of  the  Society)  by  M.  Nordenskiold,  and  containing  the  tem- 
perature observations  of  the  years  1848-56.  In  addition,  the  mean  values  for 
several  years,  calculated  from  the  observations  of  our  Meteorological  Observa- 
tory, by  the  present  Director,  will  be  found  in  the  "  Annales  de  I'Observatoire 
Physique  Central  de  St.  Petersbourg  (Correspondance  M^t^rologique)  and  in 
the  Comptes-Rendus  (Ofversigt)  of  our  Society. 

In  concluding  this  sketch  of  the  meteorological  works  executed  in  Finland 
it  will  perhaps  not  be  useless  to  mention  a  further  series  of  thermometric  and 
barometric  observations  made  at  Helsingfors  1829-43,  with  peat  care  by  M. 
Ilallstrom  and  which  have  not  been  published  in  detail.  M.  Hallstrom  has 
utilised  a  portion  of  them  in  his  memoirs  on  the  Climate  and  Atmospheric 
Pressure  of  Helsingfors,  contained  in  Vols.  I  and  II  of  the  '*  Acta  Societatis 
Scientiarum  Fennicae." 


Dr.  E.  Ebebmayer,  Royal  Academy  of  Forestry,  A8chafi*enburg. 

In  reply  to  your  circular  of  Slst  December  last,  I  beg  to  report  to  you  the 
proposals  made  by  me  to  the  Bavarian  Government  (Ministry  of  Public  Wor- 
ship) with  reference  to  the  organization  of  the  Meteorological  System  of  Obser- 
vations in  Bavaria. 

With  respect  to  the  decision  of  the  International  Meteorological  Congress  of 
Vienna,  that  in  each  country  at  least  one  Central  Station  shoidd  be  estabUsbed 
for  the  direction,  collection,  and  publication  of  Meteorological  Observations,  I 
explained  the  reasons  for  the  establishment  of  a  Meteorological  Central  Insti- 
tution in  Bavaria,  and  pointed  out  especially  that  hitherto,  among  all  other 
countries,  Bavaria  has  taken  the  least  part  in  Meteorological  Observations, 
and  that  therefore  several  stations  of  the  Second  and  Third  Order  ought  to 
be  established. 

As  such  a  want  has  already  existed  for  many  years,  and  as  the  Bavarian 
Academy  of  Sciences  has  interested  itself  much  in  the  matter,  there  can  be 
no  doubt  that  my  proposal  will  be  complied  with  at  head-quarters.  The 
Minister  of  Education  has  already  referred  my  communication  with  its  appen- 
dices to  the  Royal  Academy  for  their  opinion. 

There  is  consequently  ground  for  hope  that  in  a  short  time  Bavaria  will 
place  the  Meteorological  Service  on  a  solid  basis,  and  that  our  Government 
will  adhere  to  the  decisions  and  wishes  of  the  Congress. 

Committee  of  International  Meteorology  in  Italy.     Communi- 
cated by  Prof.  J.  Cantoni,  Boyal  University,  Pavia. 

The  importance  of  the  deliberations  of  the  International  Congress  of  Vienna 
for  Meteorology  has  already  been  brought  to  the  knowledge  of  this  Ministry  by 
the  report  presented  by  ite  own  delegate  at  this  Congress,  Prof.  Cantoni,  and 
you  have  also  set  it  forth  still  better  in  the  valuable  communications  which 
you  have  obligingly  sent  to  our  Secretary,  and  for  which  we  thank  you 
exceedingly. 

You  will  have  received  a  copy  of  the  Resum^  of  the  Observations  made 
during  seven  years  at  many  of  the  Meteorological  Stations  of  Italy.  This 
paper  contains  the  rules  followed  in  the  Observations,  the  state  of  the  instru- 
ments employed,  and  the  principal  resulte,  illustrated  by  some  tables.  We 
have  thus  replied  by  this  Resume  to  the  first  of  the  wishes  expressed  in  your 
circular  of  the  3 1st  December. 

You  have  drawn  attention  in  this  circular  to  the  fact  that  it  was  not 
necessary  to  enforce  suddenly  those  of  the  decisions  of  the  .Congress  which 
refer  to  details  of  less  importance,  and  as  some  other  arrangemente  are  already 
made,  we  may  be  very  orief  in  this  respect,  the  more  so  as  the  Permanent 
Committee  in  the  meeting  to  be  held  at  Utrecht  in  September  will  consider 
the  various  questions^  at  the  request  of  this  Conference. 
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However,  to  oommenoe  with  this  year,  measures  have  been  taken  for  the 
publication  of  a  tri-monthly  BuUetin  (Bulletin  de  decade),  in  which  it  is  in- 
tended to  ffive,  with  the  greatest  possible  care,  the  meteorological  conditions 
observed  thrice  daily  at  about  20  stations,  distributed  over  the  whole  surface 
of  Italy,  and  to  send  it  to  the  Central  Meteorological  Institutions  of  the 
countries  interested  in  the  study  of  great  atmospheric  disturbances. 

The  plan  of  this  bulletin  will  be  gradually  improved,  and  will  receive  its 
definitive  form  after  the  deliberations  of  the  Permanent  Committee  on  this 
subject. 

As  to  the  moathlv  pubUcation  in  which  the  results  of  the  60  other  stations 
are  combined,  we  shall  continue  to  follow  the  form  adopted  for  the  eight  last 
years,  because  any  considerable  changes  in  such  a  series  of  data  which  o£Per  a 
special  interest  for  the  study  of  local  climates,  as  well  as  for  their  application  to 
tne  agriculture  and  hygiene  of  the  diflTerent  provinces  of  Italy,  cannot  be 
introduced  before  the  end  of  10  years  without  great  inconvenience. 

Thus  the  new  tri-monthly  bulletin  will  refer  more  particularly  to  that 
general  portion  of  the  Science  which  may  be  called  International  Meteorology, 
whilst  the  monthly  bulletin  will  continue  to  devote  itself  to  local  Meteorology 
or  Climatology. 

The  Italian  Obse^^^ato^ies  alread}^  use  the  centigrade  scale  for  temperature, 
and  the  metric  scale  for  atmospheric  pressure.  The  meteorological  day  com- 
mences at  midnight,  and  the  fig[ure  10  denotes  an  entirely  overcast  sky,  and  O 
a  clear  sky,  as  you  recommend  m  vour  Circular.  As  to  the  calculation  of  the 
mean  temperature,  this  is  already  aone  at  several  stations  for  every  five  days. 

In  futmre  we  shall  endeavour  to  introduce  into  the  local  meteorology  t^e 
greatest  possible  uniformity  with  foreign  meteorological  publications. 

At  the  same  time  this  Ministry  is  duposed  to  co-operate  with  the  other  great 
Meteorological  Institutions  in  extending  more  and  more  the  net-work  of  the 
International  Meteorological  Stations,  and  to  inaugurate  the  new  series  of 
Synchronous  Observations  over  the  whole  surfi&ce  of  the  globe. 

It  is  for  this  reason  that,  with  our  knowledge.  Professor  Cantoni  has  acceded 
to  the  invitation  of  General  Myer  by  making  at  the  Observatory  of  the  Royal 
University  of  Pavia;  a  series  of  observations  simultaneously  with  those  made 
by  the  United  States  under  the  direction  of  that  General,  and  by  having  obser- 
vations made  at  the  same  time,  and  as  nearly  as  possible  in  a  similar  manner, 
at  other  stations  suitably  distributed  through  Italy. 

We  expect  therefore  that  the  Permanent  Committee  will  inform  us  in  what 
manner  Italy  can  assist  in  the  work  done  by  the  other  great  nations  for  the 
advancement  of  general  Meteorology. 

You  inquire  in  your  Circular  whether  we  have  in  Italv  central  or  principal 
meteorological  observatories,  to  which  it  would  be  suitable  to  send  the  publi- 
cations of  the  Permanent  Committee.  At  present  there  are  none,  although  we 
intend  to  establish  a  real  Central  Observatory  or  Institution.  We  can  tell  you, 
however,  that  all  the  meteorological  stations  of  Italy  have  their  centre  at  the 
Statistical  Branch  of  this  Ministry,  as  is  shown  by  the  publication  of  the  respec- 
tive results  of  their  observations,  which  has  been  done  for  several  years  in  the 
Bulletin  entitled  "  Meteorologia  Italiana."  Further,  these  stations  have 'been 
divided  into  three  classes,  according  to  the  degree  of  their  relative  importance. 
The  first  comprises  the  University  observatories,  or  those  annexed  to  an  astro- 
nomical observatory,  such  as  those  of  Turin,  Pavia,  Padua,  Genoa,  Modena, 
Florence,  Rome,  Naples,  and  Palermo.  It  would  suffice,  however,  if  you  sent 
to  this  Ministry  (Statistical  and  Meteorological  Division)  the  copies  which  you 
should  wish  to  be  distributed  to  the  principal  Observatories. 


G.  T.  Kingston,  M.A.,  Magnetic  Observatory,  Toronto. 

With  reference  to  your  circular,  dated  Utrecht,  December  31st,  asking  me 
to  send  to  the  Permanent  Committee  for  International  Meteorology  a  report 
on  the  changes  that  have  been  carried  out  in  Canada,  in  conformity  with  the 
decisions  of  the  Vienna  Congress,  I  regret  that  I  have  not  seen  an  account  of 
the  transactions  at  Vienna,  and  am  therefore  unable  to  state  whether  it  will  be 
practicable  or  not  to  bring  the  Canadian  system  into  perfect  conformity  with 
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those  decisions.  I  assure  you,  however,  that  I  will  gladly  do  what  is  possible 
to  bring  about  such  confonnity. 

Confining  ftirther  remark  to  the  contents  of  the  circular. 

At  Toronto  I  employ  thermometers,  "kTAjhelle  arbitraire,"  by  Fastri,  of 
Fsris,  barometer  bv  Newman,  anemometer  by  Robinson.  During  this  summer 
I  propose  to  introouce  photographic  self-recording  instruments,  such  as  are  in 
use  at  Kew. 

At  other  stations  under  my  control,  the  thermometers  are  mostly  by  the  best 
London  makers,  and  in  Fahrenheit's  scale.  They  have  been  compared  at  Kew 
and  at  Toronto.  The  barometers  are  nearly  all  by  Adie,  of  London,  or  by 
Green,  of  New  York.  The  anemometers  are  furnished  with  Robinson's 
hemispheres,  the  distance  passed  over  by  the  wind  being  recorded  by  dials. 

With  respect  to  the  comparative  advantages  of  monthly  and  annual  publi- 
cations, if  the  question  lies  between  montUy  publications  only,  and  annual 
publications  only,  I  would  give  the  preference  to  annual  publications,  but  I 
think  it  would  be  still  bett^  that  reports  be  published  every  month,  in  such  a 
form  as  would  admit  of  their  being  collected  sfterwards  in  an  annual  volume, 
accompanied  by  a  resum^  and  discussion  of  the  work  of  the  year. 

I  am  willing  to  comply  with  the  recommendations  in  the  Circular,  except  that 
which  relates  to  the  use  of  the  centigrade  and  metric  scales.  It  would  be 
impossible  to  abolish  the  use  of  our  present  instruments,  but  I  am  willing  to 
print  the  mean  values  in  the  centigrade  and  metric  scales. 

As  regards  the  establishment  of  observatories  in  remote  places,  I  have  to 
inform  you  that  in  addition  to  the  stations  in  older  settlements,  there  are 
stations  at  Fort  Garry,  and  in  British  Columbia,  and  I  hope  to  establish  others 
during  the  coming  summer  near  the  Arctic  Circle  on  the  Mackenzie  River. 

Fradesso  da  Silyeira,  Observatory  of  the  Infant  D.  Luiz,  Lisbon. 

In  reply  to  your  circular  of  the  31  st  December  1873, 1  have  the  honour  of 
commumcating  to  vou  firstly,  the  details  relative  to  our  instruments. 

The  barometers  for  the  observations  both  of  our  observatory  and  those  of 
the  meteorological  stations  are  graduated  to  the  metric  scale;  they  are  on  the 
principle  adopted  by  the  Meteorological  Committee  of  the  British  Association, 
and  are  made  by  Adie,  of  London. 

All  the  barometers  are  compared  with  the  standard  barometer  of  this  obser- 
vatoiy,  which  is  on  the  syphon  principle,  of  18  millimetres  interior  diameter, 
reading  to  O'Ol  mUlimetie,  and  of  French  make,  by  Lerebours  and  Secretan, 
of  Paris. 

The  Standard  Thennometer  was  a  present  from  the  Kew  Committee 
of  the  British  Association,  it  has  a  centesimal  scale  graduated  to  \  degree,  the 
zero  point  has  been  checked  at  different  times  and  has  never  shown  any 
dirolacement. 

The  psychrometers  at  the  observatory  and  at  the  meteorological  stations  have 
the  centigrade  scale,  the  make  is  Enghsh,  by  Negretti  and  Zambra,  of  London. 
Thev  are  compared  with  the  standard  thermometer  of  the  Observatory. 

The  anemograph  of  the  observatory  and  those  of  the  meteorological  stations 
are  on  Robinson's  principle  with  metric  scales. 

From  the  1st  January  1874  we  follow  both  in  the  observations  of  the 
observatory  and  those  of  the  meteorological  stations,  the  instructions  of  the 
Vienna  Congress  with  respect  to  the  following  points : 

lo.  state  of  the  aky},«  =  ?,^y- 

2^.  The  direction  of  wind,  W  instead  of  O. 

3°.  The  day  commences  at  midnight  and  the  hours  are  indicated  thus, 

0-12=a.m.,  and  0-12=p.m. 
4°.  The  meteorological  year  commences  on  the  1st  January. 
5°.  We  calculate  the  means  of  temperature  for  every  five  days. 

We  have  not  adopted  the  other  measures,  which  are  no  doubt  of  greater 
import,  because  we  have  not  yet  received  the  translation  of  the  resolutions  of 
the  Vienna  Congress. 
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Capt.  N.  HoFFMETER,  Danish  Meteorological  Institute,  Copenhagen. 

Agreeably  to  the  wish  expressed  in  your  circular  of  the  31  st  Deer.  1873^  I 
have  the  honour  to  inform  you  that  the  Meteorological  Institute  has  entirely 
conformed  to  the  decisions  taken  hj  the  International  Congress  of  Vienna^ 
which  in  t^ct  was  not  very  difficult,  since  fortunately  we  have  had  only  very 
few  changes  to  make  to  arrive  at  this  result.  I  should,  however,  remark  that 
the  very  distant  Danish  stations  in  Iceland  and  Greenland  can  only  be  warned 
of  these  changes  later. 

As  to  the  instruments  employed  at  the  Danish  stations  of  the  second  order^ 
I  will  remark : — 

1°.  That  the  barometers,  graduated  in  millimetres,  are  all  mercurial,  in 
Denmark,  on  the  principal  of  M.  Kappeller  of  Vienna;  in  Iceland  and 
Greenland  either  of  Fortin's  or  Kew  pattern,  by  Mr.  Adie,  of  London. 

2°.  That  the  thermometers  are  centigrade,  graduated  to  ^th  degree,  and 
fitted  in  double  louvred  wooden  screens. 

3^.  That  the  minimum  thermometers  are  on  Rutherford's  principle,  and  the 
maximum  on  Phillips'  principle. 

4^.  That  the  psycnrometer  is  employed  for  determining  the  humidity  of  the 
air. 

5°s  That  the  rain-gauges  have  areas  of  -j^th  square  metre,  and  are  fixed  six 
feet  above  the  ground. 

6^.  That  the  inspection  of  the  stations  in  Denmark  is  made  once  in  each 
year  by  the  director  or  sub-director  of  the  Institute,  and  that  all  the  instru- 
ments are  then  checked. 

7^.  That  the  stations  in  the  Faroe  Islands,  and  in  Iceland,  are  inspected  each 
year  by  the  captains  of  the  vessels  of  war  which  visit  those  parts. 

8°.  That  the  stations  in  Greenland  can  only  be  inspected  occasionally. 

For  the  publication  of  the  observations  we  are  waiting  for  the  appearance 
of  an  international  form. 

^  The  Danish  Institute  has  succeeded  in  establishing  a  system  of  meteorolo- 
gical stations  in  the  North  Atlantic,  which  may  become  of  considerable  im- 
portance. At  the  present  moment  there  are  six  complete  stations  of  the 
second  order,  viz.,  2  in  Greenland,  3  in  Iceland,  and  1  m  the  Faroe  Islands. 
Several  other  stations  only  require  to  be  furnished  with  barometers  to  be 
complete  also.  One  of  the  latter  (at  Upemivik  in  Greenland)  is,  as  far  as  I 
know,  the  most  northern  station  in  the  world  (Liat.  72°  48'  N.).  We  are 
going  to  try  to  send  one  of  Adie's  barometers  to  this  distant  place. 

A.  Aguilab,  Astronomical  Observatosy,  Madrid. 

You  are  aware  already  that'  the  Observatory  of  Madrid  is  quite  ready  to 
comply  with  the  decisions  taken  at  the  Congress  of  Vienna.  Tnat  is  all  the 
more  easy  for  us,  as  the  changes  which  we  have  to  introduce  into  our  svstem 
of  observations  are  very  trifling,  having  adopted  long  ago  the  metric  scale  for 
the  barometer,  and  the  centigrade  thermometer.  Moreover,  the  number  of 
observations  which  we  make  is  far  greater  than  that  proposed. 

Meteorology  comprises  two  very  distinct  questions,  one  which  interests 
science  in  general,  and  for  the  advancement  of  which  each  country  ought  to 
contribute  a  certain  number  of  observations,  so  as  to  embrace  the  largest 
possible  part  of  the  globe ;  the  other,  which  is  not  less  interesting  by  reason 
of  its  useful  applications,  refers  to  the  climatology  of  each  country,  and  to 
carry  out  this  study  we  must  increase  the  number  of  observations  as  much  as 
possible,  to  bring  to  light  even  the  innallest  local  influences.  These  observa- 
tions may  be  the  more  complete  owing  to  the  fact  that  they  embrace  but  a 
small  extent  of  the  globe. 

It  is  to  me  self-evident  that  the  former  kind  of  work  should  not  take 
account  of  all  the  observations  made  in  each  country,  for  the  accumulation  of 
observations  which  would  be  thereby  produced  wOuld  be  more  hurtful  than 
useful,  without  reckoning  the  excessive  labour  which  would  be  imposed 
upon  the  person  charged  with  airanging  and  suitably  discussing  these 
observations. 
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We  miiBt  then  separate  the  ohservations  destined  for  the  object  which  is 
proposed  to  be  effected  by  the  International  Cominittee  (as  representing  the 
wisnes  expKressed  at  the  Congress  of  Vienna),  from  the  observations  which 
we  ma^  wish  to  make  in  eacn  country  for  a  very  different  object.  This 
separation  will  remove  many  difficulties,  for  each  physicist  has  his  peculiar 
manner  of  viewing  the  meteorological  data,  and  a  complete  freedom  of  action 
must  be  left  to  each.  If  it  is  wished  to  give  him  a  model,  to  which  he  must 
subject  himself,  great  risk  is  run  of  increasing  the  difficulties  of  arriving  at  a 
mutual  agreement,  for  which  we  ought  to  all  strive.  The  model  can  only  be 
proposed  for  the  observatories  which  enter  into  the  system  of  International 
Meteorology. 

This  being  established,  it  is  desirable  that  the  Permanent  Committee  should 
express  its  opinion  on  the  number  of  observatories  which  each  country  shoidd 
contribute  for  the  general  study  of  the  movements  of  the  atmosphere,  llius^ 
for  example,  of  the  30  observatories  which  exist  in  the  Iberian  peninsula,  how 
many  should  contribute  to  the  international  pubUcation,  which  I  think 
indispensable  ?  As  to  the  choice  of  these  obser%'atories,  this  should  of  course 
be  left  to  the  central  observatorv  of  each  country,  which  is  able  to  take  account 
of  small  details  which  woidd  doubtless  escape  the  Permanent  Committee  for 
want  of  the  necessary  information. 

Now,  in  reply  to  the  principal  decisions  of  the  Congress  I  should  inform 
you— 

1°.  That  our  instruments  are  of  very  careful  construction ;  that  the  baro- 
meters are  all  mercurial,  on  Fortin's  principle,  as  we  have  completely 
eliminated  the  aneroids. 
2?.  That  the  thermometers  are  generally  by  Casella,  of  London,  all  centi- 
grade, and  mostly  compared  with  the  standards  at  the  Central  Obser- 
vatonr  of  Madrid. 
3P.  Whether  the  international  publication  be  monthly  or  yearly  is  a  question 
to  be  decided  by  the  Permanent  Committee,  or,  better  still,  by  the 
person  charged  with  the  collection  of  the  data  for  the  purpose  of  sub- 
mitting them  to  scientific  discussion.     For  our  own  part  tins  is  entirely 
a  matter  of  indifference. 
4°.  In  our  Spanish  alphabet  the  letter  W  is  veiy  little  used,  but  however  we 

shall  adopt  it  to  indicate  the  direction  of  wind  from  West. 
5°.  We  have  always  indicated  clear  sky  by  O,  and  overcast  by  10;  we  shall 

continue  the  same  course. 
6°.  We  have  always  begun  the  meteorological  year  on  the  1st  December, 
and  the  day  at  midnight,  but,  agreeably  to  the  wish  of  the  Congress, 
we  shall  commence  the  year  on  the  1st  January. 
7^.  The  calculation  of  mean  temperatures  for  periods  of  five  days  gives  an 
increase  of  work  which  is  not  compensated  by  the  advantage  derived 
therefrom.     However,  I  should  propose  to  the  Spanish  stations  which 
co-operate  in  the  international  work  to  calcidate  the  5-day  means. 
In  addition « to  the  observations  made  in  the  Peninsula,  and  which  are 
dependent  on  the  Observatory  of  Madrid,  I  shall  take  steps  to  procure  those 
also  of  the  Canary  Islands  m  the  Atlantic  Ocean ;  those  of  Porto  Rico  and 
Havana  in  the  Antilles ;  and  those  of  the  Philippines,  which  would  be  the 
continuation  of  those  promised  by  Mr.  Hart  on  the  coast  of  China. 

A.  BuCHAN,  Secretary,  Scottish  Meteorolo^cal  Society,  Edinburgh. 

I  now  forward  to  you,  in  answer  to  your  circular  of  31st  December  1873, 
the  opinion  of  our  Council  on  the  Resolutions  come  to  by  the  Vienna  Congress 
on  the  29  propositions  brought  before  them. 

The  numbers  refer  to  the  questions  of  the  Vienna  Progranmie. 

1.  Fortin's  Barometer,  Board  of  Trade,  and  Barometers  with  a  float  are 
used  at  Society's  Stations. 

2.  Stevenson's  Box,  painted  white  inside  and  outside,  screwed  to  four  white 
posts  fixed  in  the  ground  $  the  posts  of  such  a  length  that  when  the  thermo- 
meters are  hung  in  position  the  bulbs  of  the  Minimum  Thermometer  and  of 
the  Dry  and  Wet  Bulb  Thermometer  are  exactly  4  feet  above  the  ground.  The 
Maximum  Thermometer  is  hung  immediately  above  the  Minimum  Thenno- 
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meter.  The  Thennometer  Box  is  plaoed  over  a  plot  of  grass  and  in  a  free 
open  place,  to  which  the  sun's  rays  have  free  access  dnriag  as  much  of  the  day 
as  possible. 

3.  3,  Phillip's  Maximum,  Negretti  and  Zambra's  Maximum,  and  Rutherford's 
Minimum,  are  used  by  the  Society. 

4.  4.  The  instruments  hitherto  used  are  Maximum  and  Minimum  Thermo- 
meters, with  blackened  bulbs  projecting  beyond  the  scale;  in  a  few  cases 
thermometers  in  glass  jackets. 

5.  5.  Observations  of  Earth  Temperatures  have  been  made  at  many  of  the 
Society's  stations  for  about  18  years  with  thermometers  permanently  fixed  in 
the  ground  at  depths  of  3,  12,  and  22  inches.  The  Council  intend  to  adhere 
to  the  method  of  using  fixed  thermometers  at  12  inches  and  22  inche-s,  as  well 
as  at  3  inches,  as  being,  in  their  opinion,  preferable  to.  Lament's  method  for 
these  depths,  which  was  recommended  by  the  Vienna  Congress. 

The  3-inch  depth  is  meteorologically  tne  most  important ;  the  temperature 
at  even  less  deptns  is  also  very  important. 

6.  6.  The  Dry  and  Wet  Bulb  Hygrometer  is  exclusively  used  at  the  stations, 
as  being  the  oest  means  suited  mr  general  adoption. 

For  the  most  exact  discussion  of  the  results  of  the  Dry  and  Wet  Bulb 
Observations,  the  Council  are  of  opinion  that  a  revision  of  the  Tables  is 
necessary.  The  defects  of  the  inst^ment  are  its  difficult  manipulation  in 
winter,  when  there  is  frost,  and  during  sudden  changes  of  temperature,  in 
which  case  the  Wet  Bulb  is  not  sufficiently  sensitive. 
7*  7*  The  practice  of  the  Society  agrees  with  the  decisions  of  the  Coi^mss, 
except  that  hitherto  all  winds  have  been  included  in  constructing  Wind-Roses. 

8,  8.  The  scale  used  by  the  Society's  Observers  is  0  to  6,  or  half  thfkt  of 
Beaufort,  and  an  effort  has  been  constantly  made  to  bring  the  scale  0-6  into 
agreement  with  that  of  (0-12)  Beaufort. 

9,  9.  Wild's  Anemometer  is  not  known  in  Scotland.  Two  new  ones  have  just 
been  proposed  by  members  of  the  Society — the  one  by  Mr.  T.  Stevenson, 
Honorary  Secretary,  and  the  other  by  Mr.  Robert  Ballingall,  Observer  for  the 
Society  at  Eallabus — ^which  will  be  described  in  an  early  number  of  the  Society's 
Journal.  The  units  used  by  the  Society  have  been  miles  per  hour,  and  lbs. 
per  square  foot. 

10,  10.  The  gauges  employed  by  the  Society  are  circular  ones  of  3,  5,  8,  and 
12  inches  diameter,  and  smce  it  has  been  experimentally  proved  by  extensive 
observations  and  experiments  that  gauges  from  3  to  24  incnes  diameter,  inclu- 
sive, give  returns  which  do  not  differ  more  from  each  other  than  two  per  cent., 

*  the  Council  will  continue  to  use  the  gauges  referred  to  above,  gauges  of 
14  inches  diameter  being  unnecessarily  large. 

The  gauges  at  Society's  Stations  are  nearly  all  at  heights  varying  from  one 
foot  above  the  ground  to  the  surface.  The  Council  are  of  opinion  that  a  height 
varying  from  3  to  4  J  feet  is  objectionable  on  account  of  the  greater  strength 
of  the  wind  at  3  or  4  feet  as  compared  with  1  foot  and  less,  and  consequently 
at  the  greater  height  the  eddies  in  the  funnel  are  stronger,  and  the  whole  air 
currents  round  the  gauge  more  disturbed.  Thus  the  rainfall  can  be  more 
correctly  observed  with  gauges  whose  rims  are  a  foot  or  less  above  the  ground. 
The  gauge  is  read  at  9  a.m.,  and  the  amount  is  put  down  to  the  previous 
day,  and  many  of  the  Obser\'ers  estimate  the  duration  of  the  fftll  in  hours. 

11.  11.  Rain  and  snow  are  grouped  together  in  the  published  tables,  but  are 
distinguished  in  the  "  Remarks  "  column. 

12.  12.  "  Graupel "  is  not  known  in  this  country,  except  as  one  of  the  forms  of 
hail,  and  is  called  hail.  The  different  kinds  of  hail  are  often  noted  in  the 
schedules. 

13.  13.  The  decision  of  the  Congress  agrees  with  our  practice. 

14.  14.  Four  observers  note  the  evaporation,  but  the  subject  is  not  in  a  satis- 
factory state.    Several  experiments  have  been  made,  but  nothing  is  decided. 

15a.  15a.  Our  practice  has  always  been  in  accordance  with  the  decision  of  the 
Congress. 

156.  b.  Decision  of  Congress  will  be  carried  out  where  practicable. 

16.  16.  Ozone  has  been  observed  twice  a  day  for  18  years  at  many  of  the 
Stations.  On  this  subject,  and  the  difficulties  attending  its  observations,  the 
opinions  of  the  council  agree  with  the  decision  of  the  Congress. 
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17-  The  units  used  by  the  society  are  English  inches  and  Fahrenheit's  scale.    17. 
There  is  no  probability  of  these  being  changed  for  metric  and  centigrade  scales. 
All  results  hitherto  published  by  the  Sociefy  have  been  in  these  measures. 

18.  From  the  commencement  the  hours  of  observation  have  been  9  a.m.  and    jg 
9  p.m.,  and  Maximimi  and  Minimum  Thermometers  have  been  in  use  at  the 
stations. 

19.  The  decision  of  Congress  agrees  with  Society's  practice.  19 

20.  Ditto,  ditto.  2o! 

21.  The  opinions  of  the  Council  on  this  question  have  been  sent  to  the   21. 
Committee  (Buys  Ballot,  Neumayer,  and  Scott). 

22.  The  Society  has  observed  the  temperature  of  the  sea  at  several  stations  22. 
dmring  the  past  18  years,  and  they  have  recently  extended  their  observations  to 
the  Irish  and  English  coasts,  at  which,  as  well  as  at  some  |)oints  on  the 
Scottish  coast,  it  is  proposed  to  have  daily  observations  made  with  Maximum 
and  Minimum  Thermometers,  continuously  immersed.  At  the  same  places  other 
observations  will  also  be  made.  The  Society  has  also  recently  taken  up  the 
question  of  the  influence  of  the  sea  on  climate,  and  its  extension  inland, 
particularly  its  effect  on  the  isothermals  near  the  coast.  The  Society  has 
collected  a  large  amount  of  statistics  referring  to  Ocean  Meteorology.    A  form 

is  enclosed  on  which  the  observations  are  entered.     Part  only  of  this  informa- 
tion has  been  discussed. 

23.  There  should  be  one  or  more  Central  Institutions  in  each  country,  either   28. 
dependent  or  independent  of  each  other,  according  to  the  requirements  of  each 
country,  for  the  direction,  collection,  and  publication  of  the  meteorological 
observations.    Thus,  the  Scottish  Meteorological  Society  is  separate  from  and 
independent  of  the  Meteorological  Oflice  of  London. 

24a.  The  instruments  used  at  the  Society's  Stations  are  first  verified  with  the   24a. 
Society's  standard,  and  as  regards  the  Inspection  of  stations  I  have  to  refer  to 
the  paper  on  the  subject  in  the  Bericht  uber  die  Verhandlungen  des  inter- 
nationalen  Meteorol.  Cong,  Wiens, 

h.  The  Society  has    always   had  instructions  for  taking  and  calculating  246. 
meteorological  observations,  which  are  now  in  the  course  of  being  revised ;  a 
copy  will  be  forwarded  when  ready.     . 

25.  By  an  exchange  of  their  standard  instruments.  25. 

26.  The  Council  are  most  desirous  of  being  in  a  position  to  publish  the  daily   26. 
observations  of  a  selected  number  of  their  stations  for  general  distribution.     For 
this  purpose  they  have  several  times  asked  assistance  from  H.M.  Government; 
hitherto,  however,  without  success. 

27.  By  the  establishment  of  such  an  agency  as  the  Smithsonian  Institution.    27. 

28.  The  carrying  out  the  decisions  of  the  Congress  may  be  left  to  the  care  of  28. 
the  Permanent  Committee. 

29.  With  reference  to  Plantamour's  proposal  respecting  the  establishing  of  29. 
an  International  Central  Institute,  the  coimcil  are  not  in  a  position  to  express 

an  opinion. 

Professor  H.  Mohn,  Meteorological  Institute,  Christiania. 

I  ha^'e  the  honour  and  pleasure  to  state  that  our  National  Assembly  has 
voted  to  the  Meteorological  institute  a  special  grant  of  1,500  sp.  (350/.),  in 
order  to  enable  the  Institute  to  carry  out  the  decisions  of  the  Meteorological 
Congress  of  Vienna,  especially  with  regard  to  instruments.  In  this  sum  is  also 
included  the  cost  of  the  "  Bulletin  du  Nord." 

The  decisions  of  the  Congress  have  made  scarcely  any  changes  necessary  in 
our  system  of  observations.  The  changes  which  I  shall  introduce  on  account 
of  the  Congress  refer  especially  to  new  instruments  and  to  the  method  of 
calculation  and  publication.  As  no  final  decisions  can  yet  be  made  in  these 
matters,  I  have  nothing  to  report  thereon. 

B.  H,  Scott,  P.E.S.,  Meteorological  Office,  London. 

I  beg  to  enclose  my  reply  to  your  circular  of  the  Slst  December  last,  from 
which  you  will  see  that,  generally  speaking,  the  methods  followed  by  the 
3548.5.  C 
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vvstem  under  thia  Office  are  in  accordance  with  the  recommendations  of  the 
Congress. 

The  numbers*  refer  to  the  programme  of  the  proceedings  of  the  Meteorolo- 
gical Congress  at  Vienna  in  1872. 

2.  The  experiments  at  the  Royal  Gardens,  Kew,  as  to  the  eflPect  of  height  on 
temperature  are  still  in  progress.  No  definite  conclusion  as  to  thermometer 
screens  has  yet  been  adopted. 

4.  Radiation  is  not  as  yet  regularly  observed  at  all  the  stations  in  the  British 
Isles. 

5.  The  subject  of  Earth  Temperature  has  not  yet  been  undertaken  by  us  on 
any  large  scfde. 

8.  The  following  scale  has  been  proposed  by  me  in  a  paper  recently  read 
before  the  Meteorological  Society  for  the  conversion  of  velocities  in  miles  per 
hour  or  in  metres  per  second  to  the  figures  of  Beaufort  scale.  It  has  been 
based  on  direct  experiments  conducted  at  Holyhead  and  Yarmouth  with 
anemographs  of  the  pattern  described  in  the  Report  of  the  Meteorological 
Committee  for  1869. 


Beaufort  Scale. 

Approximate 
Miles  per  Hour. 

Velocity. 
Metres  per  Second. 

0.  Cahn  -           -           .           - 

8 

1-5 

1.  Light  air          -            -            - 

8 

3-5 

2.  Light  breeae    -           -           - 

13 

6 

3.  Gentle      „      - 

18 

8 

4.  Moderate,,      -            -            - 

23 

10 

5.  Fresh        „      - 

28 

12-5 

6.  Strong      „      - 

84 

15 

7.  Moderate  gale- 

40 

18 

8.  Fresh         „    - 

48 

21 

9.  Strong        „     - 

56 

25 

10.  Whole  gale      -           -           , 

65 

29 

11.  Storm-             -           -            - 

75 

33-5 

12.  Hurricane        -            -           .. 

90 

40 

10.  The  experience  in  this  country  is  decidedly  against  the  necessity  of 
employing  a  gauge  with  a  collector  of  14  ins.  diameter  (0*  1  square  metre  area), 
The  Meteorological  Office  will  continue  to  employ  gauges  of  8  ins.  diameter 
which  have  been  proved  to  work  admirablv. 

17.  I  cannot  hold  out  hopes  of  the  adoption  of  the  metric  and  centigrade 
system  in  the  United  Kingdom  and  its  colonies. 

"  The  Meteorological  Office  will  continue  to  give  important  results  of  discus* 
sions  in  these  measures,  in  addition  to  printing  them  in  their  original 
measures. 

18.  I  can  add  nothing  to  the  remarks  made  bv  me  at  the  Congress.  Our 
observatories  record  continuous  observations,  llie  great  minority  of  British 
volunteer  observers  have  expressed  their  preference  for  observations  at  9  a.m. 
and  9  p.m.,  with  maximum  and  minimum. 

21.  The  conditions  of  the  British  Isles  are  so  exceptional  as  regards  Weather 
Telegraphy  that  I  can  only  undertake  to  carry  out  the  recommendations  of  the 
Congress  wheneyer  possible. 

The  Office  has  already  adopted  one  measure  recommended  by  the  Congress, 
the  employment  of  a  signal  to  indicate  the  direction  of  the  wind  in  an  appre- 
hended storm.  Preparations  for  the  daily  or  occasional  issue  of  "  probabilities  " 
are  in  progress. 

Dr.  C.  Bruhns,  Observatory,  Leipzig, 

Generally  speaking,  the  observations  here  were  already  so  organized  that  the 
Vienna  decisions  could  be  easily  carried  out. 

*  A  selection  only  of  the  replies  is  printed  here ;  In  all  the  other  points  thepractloe  of  the 
Meteorological  Office  agrees  with  the  desolations  of  the  Vienna  Coosress.— £.  S^ScotU 
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first,  aa  Tegards  the  hoots  of  obserrationrthey  are,  like  those  at  most  of  the 
North  German  stations,  made  at  6  a.m.,  2  p.m.,  and  10  p.m.  The  atmo- 
spheric pressure  has  been  given  in  millimetres  smce  the  year  lo71»  the  tempera^ 
tore  in  centigrade  degrees,  the  relative  humidity  in  percentages,  the  amount  of 
cloud  in  the  scale  of  0  —  10,  0  =  clear  sky,  the  amount  of  precipitation  in 
millmietres. 

I  have  made  arrangements  for  the  wind  directions  to  be  given  in  the  English 
notations,  and  they  will  so  appear  in  the  publications  from  the  year  1876,  with 
the  beginning  of  the  new  lustrum.  It  was  not  possible  for  the  year  1874,  as 
the  firat  months  were  already  in  the  press  before  the  observers  could  be 
informed  of  the  decisions  of  the  Congress.  For  the  wind-forces,  also,  the 
figures  will  also  appear  according  to  the  desired  notation,  from  the  year  1876, 
and  for  the  hydrometeors  the  symbols  are  in  use,  and  the  form  has  been  given 
to  the  observers. 

The  rain  and  snow  gauges  have  hitherto  been  fixed  at  a  height  of  2  '6  metres, 
and  have  square  receivers,  as  in  the  case  of  the  North  German  stations,  but  I 
have  taken  care  that  from  the  year  1876  all  stands,  wherever  possible,  shall  be 
reduced  to  a  height  of  1'5  metre,  and  that,  instead  of  the  square  receivers, 
circular  ones  sh^  be  adjusted. 

With  respect  to  the  Publications  of  the  first  order,  I  shall  adopt  the  form  to 
be  agreed  upon. 


ftofessor  H.  Wild,  Central  Physical  Observatory,  St.  Petersburg, 

The  yearly  Reports  of  the  Central  Physical  Observatory  for  the  years 
1869-72,  together  with  the  Annals  of  the  Central  Phvsical  Observatory  and  the 
Instructions  for  our  meteorological  stations,  printed  in  Vols.  I.  and  II.  of  the 
**  Repertorium  der  Meteorologi^,*'  give  such  complete  information  as  to  the 
state  of  meteorological  investigations  in  Russia  that  I  can  dispense  with  giving 
fiuther  particulars  here. 

It  will  be  seen,  from  the  publications  of  the  Central  Physical  Observatory, 
that  in  Russia,  the  decisions  taken  at  the  Meteorological  Congress  are  to 
be  considered  as  already  in  a  great  measure  carried  out  by  the  existing  arrange- 
ments. 

With  respect  to  the  remaining  decisions  of  the  Congress,  the  Imperial 
Academy  of  Sciences  has,  on  my  report,  appointed  a  special  Commission  for  the 
consideration  of  suitable  measures  for  canying  it  into  e£Pect,  and,  on  its  recom- 
mendation, has  taken  the  following  steps : — 

1.  The  Academy  has  proposed  to  the  Russian  Government  the  recognition  of 
the  continuation  of  Meteorological  Congresses  and  of  the  Permanent  Com- 
mittee. This  recognition  has  since  been  accorded,  and  the  Government  has 
confirmed  me  as  a  member  of  the  committee,  and  voted  a  yearly  grant  of  50 
rubles  325/.  for  the  expenses  connected  with  the  latter. 

2.  The  Academy  has  proposed  to  the  Marine  Ministry  the  establishment  of 
a  Central  Station  for  maritime  meteorology  and  for  storm-warnings,  and  a  com- 
mittee has  already  been  appointed,  consisting  of  members  of  the  Academy  and 
officers  of  the  Navy,  for  the  development  of  the  project  in  question,  which 
has  already  begun  its  deliberations. 

3.  The  Academy  has  commissioned  me  to  write  new  Instructions  for  the 
meteorological  stations,  introducing  in  them  the  modifications  required  by  the 
decisions  of  the  Congress.  These  modifications  refer  to  wind-direction 
(16  directions  instead  of  8  as  heretofore),  notation  of  wind  velocity  in  metres 
per  second  instead  of  the  scale  0  — 10,  new  symbols  for  hydrometeors  and  their 
degree  of  intensity,  calculation  of  five-day  means  for  some  places.  On  account 
of  several  hmdrances,  I  have  not  yet  finished  these  Instructions. 

4.  From  the  1st  January  1874,  the  simultaneous  observations  at  7-35  a.m. 
Washington  time,  as  recommended  by  the  Congress,  have  been  taken  at  25 
stations  of  the  Russian  empire,  and  have  been  also  partially  published.  In 
these  observations  we  have  used  the  new  symbols  for  hydrometeors,  and  the 
notation  of  wind  velocity  in  metres  per  second. 

5.  For  the  extension  of  our  network  of  stations,  five  new  meteorological 
stations  in  European  Russia,  seven  stations  in  West  Siberia,  and  six  in  East 
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Siberia,  China,  and*  Ji^an,  have  been  established  during  the  fifsthalf  of  this 
year. 

Dr.  C.  Jblinek,  I.R.,  Central  Institute  for  Meteorology,  &c.  Vienna. 

1.  The  metric  system  has  been  used  since  the  year  1871  in  the  PubUcations 
issued  by  the  Central  Institute  of  Vienna. 

2.  The  exchange  of  old  for  new  instruments  graduated  to  the  metric  measure 
is  almost  completely  carried  out  at  the  stations  of  the  Austrian  Meteorological 
system. 

3.  We  have  not  yet  been  able  to  introduce  Wild's  new  wind-gauge  recom- 
mended by  the  Vienna  Congress. 

4.  From  1st  January  18/4,  the  notation  of  the  winds,  agreeably  to  the 
decisions  of  the  Congress,  is  that  used  in  England. 

5.  The  distribution  of  the  winds  is  not  ffiven  in  percentages,  but  according 
to  the  number  of  actual  observations,  including  the  cakns. 

6.  The  wind  velocity  is  given  in  metres  per  second  at  all  stations  provided 
with  dial-instruments  or  registering  anemometers ;  at  the  other  stations  the 
scale  0-10  must  be  retained  for  the  present. 

7.  The  maximum  and  minimum  Thermometers  are  read  in  the  evening. 

8.  The  symbols  recommended  by  the  Vienna  Congress  for  hydrometeors 
have  been  introduced. 

9.  Seven  stations  in  Austria  (exclusive  of  five  in  Hungary)  assist  in  the 
synchronous  observations  collected  by  Gren.  A.  J.  Myer. 

10.  From  the  year  1874  original  oDservations  ^m  about  12  stations  taken 
at  three  hours  dailv,  will  be  published  in  the  "  Jahrbuch  "  of  the  Central 
Institute;  the  publication  oi  the  Telepaphic  Weather  Reports  (for  which 
moreover  an  autographic  daily  bulletin  eidsts)  is  discontinued  in  the 
"  Jahrbuch." 

11.  From  the  1st  Jul^  1873  we  have  begun  to  publish  an  autographic  daily 
weather  bulletin,  which  is  sent  to  the  various  central  establishments,  and  also 
to  private  meteorologists,  and  stations  in  Austria. 

12.  From  1  January  1874  we  have  begun  to  introduce  the  reduction  of 
Barometer  readings  to  the  sea  level  in  the  Daily  Weather  Bulletin  instead  of 
the  barometrical  deviations. 
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APPENDIX  B. 


Sir,  Utrecht,  September  9, 1874. 

I  HAVE  the  honour  to  submit  to  you  herewith  a  copy  of  the  Protocols  of 
a  Maritime  Conference,  held  in  London  ^m  August  31  to  September  2,  in 
accordance  with  Resolution  YII.  of  the  Permanent  Committee  at  the  meeting 
on  September  16,  1873. 

A  msgority  of  the  members  of  the  Sub-Committee  named  by  that  resolution 
havinff  deciaed  that  it  was  advisable  that  the  Conference  should  be  unofficial, 
that  character  was  given  to  it  in  the  letter  of  invitation,*  of  which  I  enclose  a 
cony,  as  well  as  of  the  programme  adopted  for  discussion. 

The  Conference  was  attended  by  25  gentlemen,  whose  names  are  in  the 
Protocol,  belonging  to  most  of  the  maritime  countries  of  Europe.  Sweden 
and  Turkey^  were  not  represented  and  Greece  was  not  invited. 

The  Umted  States  sent  no  representative.  India  and  China  were  both 
represented.  The  meetings  were  held,  by  invitation  of  the  Meteorological 
Committee,  at  their  Office. 

It  is  intended  to  publish  a  report  of  the  Conference  in  English,  but  none  of 
the  resolutions  have  as  yet  been  made  public. 

I  have  the  honour  to  be,  sir. 

Your  most  obedient  servant, 

Robert  H.  Scott, 
Prof.  Buys  Ballot,  Secretary  to  the  Sub-Committee. 

President  Permanent  Conmuttee 
of  the  Vienna  Congress. 


Conference  on  Maritime  Meteorology. 
Programme, 

A  general  wish  has  of  late  been  expressed  that  the  measures  for  the  prose- 
cution of  Maritime  Meteorology  proposed  at  the  International  Conference  at 
Brussels  in  1853  should  be  reconsidered,  now  that  the  experience  of  more  than 
20  years  of  the  operation  of  these  measures  has  enabled  meteorologists  to  form 
opinions  as  to  their  utilitv. 

At  the  Meteorological  Conference  at  Leipzig  in  1872,  and  again  at  the 
International  Congress  at  Vienna  in  1873,  preliminary  discussions  took  place 
oh  the  subject  of  the  more  successful  prosecution  of  Ocean  Meteorology. 
Certain  resolutions  were  adopted  at  Leipzig  and  confirmed  at  Vienna,  and 
accordingly  it  seems  proper  to  embody  them  m  the  present  programme.  They 
run  as  follows  : — 

"  1st.  Thorough  uniformity  in  methods  and  instruments  should  be  aimed  at 
in  the  same  measure  as  for  observations  on  shore.  This  will  be 
most  satisfactorily  attained  by  the  chiefs  of  the  Central  Institutes, 
the  establishment  of  which  in  all  countries,  in  which  they  do  not 
alreadv  exist,  and  in  which  the  maritime  interests  demand  them, 
must  be  declared  as  absolutely  necessary,  entering  into  relations 
with  each  other  and  agreeing  on  the  separate  details,  the  con- 
struction of  the  instruments,  the  hours  of  observation,  the 
journal,  &c. 

'*  2nd.  Unity  of  measures  and  scales  is  desirable,  and  to  this  end  the  intro- 
duction of  millimetres  for  the  Barometer  and  the  centigrade  scale 
for  the  Thermometer  should  be  aimed  at.  While,  however,  the 
,  comparison  of  standard  instruments  of  the  individual  central 
stations  must  be  insisted  on,  the  uniformity  of  scales  is  at  present 
only  declared  as  desirable. 

•  The  letter  of  invitation  is  notlrepFinwa  neijB.. 
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*'  drd.  The  Committee  would  urge  the  importance  of  the  oo-operation  of  the 
navies,  inasmuch  as  by  their  assistance,  and  by  the  opportunities 
afforded  thereby  of  completeness  in  certain  observations,  the 
determination  of  factors  and  constants  is  rendered  possible,  which 
can  be  used  with  advantage  for  the  reduction  of  certain  results 
derived  ^m  the  general  system  of  observations. 
"  4th.  "With  reference  to  the  utilisation  of  the  results,  the  Committee  would 
urge  similarly  the  importance  of  uniformity  in  the  methods 
employed.  In  dose  relation  therewith  was  the  carrying  out  of  the 
division  of  labour  of  the  central  stations  of  the  individual  states. 
This  principle  must  be  recognized  as  of  the  greatest  importance  for 
the  further  development  of  Marine  Meteorology.  The  repetition  of 
work  over  definite  regions,  with  reference  to  the  area  to  be 
investigated,  must  be  declared  as  indefensible  in  the  interests  of 
this  development." 
It  was  further  resolved — "  That  the  convening  of  a  Maritime  Meteorological 
Conference  is  desirable." 

While  accepting  the  above  resolutions  as  a  general  expression  of  the  prin- 
ciples which  should  form  the  basis  of  an  agreement  as  to  future  operations  in 
the  field  of  Ocean  Meteorology,  the  Sub-committee  to  whom  the  negotiations 
preparatory  to  the  assembling  of  a  Conference  have  been  entrusted^  consider 
that  it  is  advisable  to  enter  more  minutely  into  the  details,  and  have  accord- 
ingly agreed  on  the  following  series  of  questions  : — 

In  the  case  of  a  nation  which  sent  any  representative  to  the  Brussels  Con- 
ference in  1853,  a  circular  should  be  addressed  to  the  chief  of  the  Office  for 
Maritime  Meteorology,  if  such  exist,  or  to  the  chief  of  the  meteorological 
organisation  of  the  country,  requesting  them  to  state — 

1.  To  what  extent  the  resolutions  adopted  at  Brussels  have  been  carried  out 

in  his  country? 

2.  What  have  been  the  grounds  for  departure  from  them,  if  such  departure 

has  taken  place  ? 
And  to  send  his  reply  to  the  Secretary  to  the  Sub-Committee,  Mr.  Robert  H. 
Scott,  116,  Victoria  Street,  London,  S.W.,  before  the  Ist  of  June  next,  in 
order  to  allow  ample  time  to  draw  up  a  report  on  the  replies  for  consideration 
at  the  Conference. 

It  seems  advisable  that,  as  above  stated,  the  action  taken  at  Vienna  should  be 
carefullv  reconsidered  under  several  heads  which  will  now  be  recapitulated 

The  following  are  the  questions  proposed  in  the  programme  witn  the  several 
resolutions  adopted  by  the  Conference  on  each. 

Any  gentleman  into  whose  hands  this  programme  may  come,  and  who  is 
himself  not  likely  to  attend  the  Conference,  is  requested  to  forward  any 
remarks  he  may  wish  to  make  on  any  of  the  subjects  mentioned  herein  to  Mr. 
Scott,  at  the  above  address,  before  the  1st  of  July  1874. 

Resolutions. 
Resolved— '' lliat  there  should  be  but  one  form  of  Meteorological  Log 
for  the  Navies  and  Merchant  Services,  and  that  those  who  cannot  M  the  log 
should  keep  part  of  it." 

Questions,  Resolutions, 

I, — Obskrvations. 

Columns  1  to  6.* — Date  and  Position  qftke  Observations, 

Is  it  your  opinion  that  a  fresh  That  an  additional  column  should 
column  should  be  added  headed  be  given  in  the  log  for  "  Course  and 
"  Course  and  distance  by  the  log  in    distance." 

"  every  watch  of  four  hours  ?  "  That  the  course  should  be  expressed 

in  degrees,  and  not  in  points. 

That  the  question  of  nours,  4-hourly 
periods,  as  proposed  by  Captain  Toyn- 
oee,  and  in  general  use  by  Dutch  and 
German  captains  since  1865,  should 
be  adopted. 

•  The  nnmben  of  the  oolumns  refer  to  the  Brussels  Abstract  Log. 
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Columns  7  and  S.-^Currenis. 

That  observations  on  the  "  direction 
and  rate "  of  currents  be  transferred 
to  the  column  for  Remarks. 

Column  9. — Magnetic  Variation. 
Is  it  desirable  to  ^ve  an  additional        That  an  additional  column  be  given 
column  for  the  "  Direction  of  ship's    in  the  log  for  the  direction  of  the 
head  "  ?  ship's  head,  and  the  amount  of  heel 

to  port  or  starboard. 

lliat  the  Total  Compass-error  and 
not  Variation  only  be  given. 

That  the  Conference  expresses  its 
opinion  that  the  lettering  on  the 
English  compass  should  be  adopted 
bj  aU  nations  for  meteorological  pur- 
poses. 

Columns  10  and  11. — Wind  Direction  and  Force, 

Is  it  possible  to  employ  an  ane-  That  a  decided  answer  to  this 
mometer  at  sea,  so  as  to  give  trust-  question  cannot  at  present  be  given, 
worthy  results  ?  but  it  is  desirable  that  various  ane^ 

mometers  should  be  tested  by  special 
ships,  and  that  a  special  form  of  four 
extra  columns  should  be  prepared  for 
the  purpose  of  recording  sucn  obser- 
vations. 
Can  the*  use  of  the  Beaufort  scale  That  the  use  of  the  Beaufort  scale 
be  made  universal  7  should  be  continued,  wilh  the  addi- 

tion of  the  amount  of  sail  which 
Beaufort's  ship  would  have  carried 
had  she  been  rigged  with  double  top- 
sails. Also  that  the  direction  and 
force  of  the  wind  should  be  recorded 
at  the  time  of  observation,  and  not 
estimated  for  9  certain  number  of 
previous  hours.  Also,  that  they  should 
be  recorded  every  two  hours. 

Columns  12  and  13. — Barometer. 

To  what  degree  of  minuteness  is  it        To  one-hundredth  of  an  inch  at  sea, 
necesssary   to   observe    this    instru-    or  its  equivalent  in  the  metric  scale, 
ment? 

Columns  14  and  \5.— Thermometers,  Dry  Bulb  and  Wet  Btdb. 

Should  these  observations  be  re-  That  wet  and  dry  bulb  observations 
quired  from  all  ships  ?  are  desirable,  and  snould  be  obtained 

whenever  possible. 

Column  16. — Forms  and  Direction  of  Clouds. 

Is  this  column  sufficient,  or  should  That  the  unper  and  lower  clouds 
any  notice  be  taken  of  more  than  one  should  be  recoraed  in  separate  columns, 
stratum  of  clouds?  and   that  the  direction  from  which 

upper  clouds  come  should  be  recorded 

wnen  possible. 

Column  17.— Proportion  of  Sky  Clear. 

Is  it  not  advisable  to  substitute  That  it  is  preferable  to  give  the 
for  this  heading  **  Proportion  of  sky  proportion  of  sky  clouded  instead  of 
clouded  "  ?  the  entry  "  proportion  of  sky  clear," 

as  recommendea  by  the  Brussels  Con- 
ference. 
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Column  18. — Hours  of  Rain,  Fbg,  Siu>w,  Sfc, 


Is  it  desirable  to  retain  this  heading, 
or  to  substitute  for  it  and  No.  23  a 
column  headed  "  Weather  by  Beaufort 
Notation"? 


That  it  is  desirable  to  retain  this 
heading,  but  that  the  use  of  Beaufort's 
Notation  maybe  continued  by  those 
accustomed  to  it. 


Column  19,— State  of  the  Sea. 


Should  this  be  given  according  to  a 
numencal  scale  ? 


That  a  numerical  scale  (0—9)  be 
adopted,  and  that  an  extra  column 
should  be  given  to  the  observation. 
The  direction  of  the  sea,  swell,  or  the 
different  swells,  to  be  given  in  the 
original  column. 


Columns  20  to  22.- 


'Temperature  of  Sea  Surface,  Spec^  Gravity,  Temperature 
at  Depths. 


Is  it  desirable  to  retain  these 
columns,  or  can  the  observations  when 
taken  be  inserted  in  the  column  for 
"Remarks"? 


That  the  first  two  columns  should 
be  retained. 

That  sea  temperatures  at  depths 
should  not  be  required  from  all 
ships,  and  should  he  recorded  in  the 
"  Remarks." 


Column  23.'-Weath€r. 

Vide  the  resolution  on  CoL  18. 


Column  24. — Remarks, 

That  the  '*  Remarks ''  as  asked  for 
by  the  Brussels  Conference  should  be 
adopted,  with  the  exception  of  the 
observations  of  Temperature  with 
coloured  bulbs  at  sea. 


II.  Instruments. 

What  patterns  of  instruments  should 
be  employed  for  any  observations 
which  may  require  them. 


Is  there  any  reasonable  possibilil^ 
of  introducing  the  metric  and  centi- 
grade systems  for  general  use  at  sea  ? 


III.— Instructions. 

Is  it  possible  to  devise  a  general 
form  of  Instructions  to  ensure  uni- 
formity in  regard  of  methods  of  obser- 
vation and  registration  ? 


That  the  question  of  the  precise 
pattern  of  instruments  is  not  of  very 
great  importance,  so  long  as  they 
satisfy  the  tests  applied  at  the  sevend 
central  institutions,  and  are  compared 
with  standard  instruments ;  but  it  is 
recommended  that  they  shall  be  of 
a  pattern  as  easy  as  possible  for 
reaoing. 

The  recommendation  respecting  the 
use  of  the  metric  and  centigrade 
systems  as  expressed  at  the  Vienna 
Congress  was  approved,  and  it  was 
recommended  that  a  table  of  conver- 
sion should  be  entered  in  each  log  to 
enable  captains  to  compare  barometers 
which  have  different  scales. 


That  the  Instructions  should  be 
suited  to  the  log  now  proposed  by 
the  Conference,  but  modified  to  meet 
the  various  requirements  of  different 
nations. 


Digitized  by 


Google 


35 

The  Confisreooe  requeBied  that  Capt.  Toynbee's  pfroposed  form  of  log  should 
be  printed,  and  the  l&glish  ''  Instructions  '*  printed  for  circulation  amongst 
its  members* 

IV. — Obsbrvbrs. 

What  control  should  be  exercised  That  it  is  necessary  that  all  instru- 
over  the  Observers  as  to  their  instru^  ments  used  should  be  compared  witii 
ments  and  registers  ?  standard  instruments,  either  at  the 

central  or  the  filial  institutions  (if 
such  exist),  before  and  after  the 
voyage ;  and  that  the  corrections  and 
date,  &c.,  of  the  comparison  should 
be  entered  in  the  log. 

Is  it  desirable  that  all  instruments        That  it  is  desirable  that  the  in- 
employed  should  be  the  property  of    struments  should  be  the  property  of 
the  central  establishment,  and  leht  to    the  central  office, 
the  observers  ?  That  it  is  necessary  that  a  careful 

examination  should  ie  made  into  the 
quality  of  the  observations  recorded, 
and  that  the  attention  of  the  ob- 
servers should  be  specially  directed  to 
any  errors  which  may  have  been  de- 
tected. 

V. — CO-OPBRATION   OP  THE   ROYAL  NaVY. 

To  what  extent  can  ships  of  war  The  Royal  Navy  can  furnish  more 
assist  in  forwarding  the  ends  of  mete-  complete  observations  than  are  pos- 
orologioal  inquiry  ?  sible  on  board  merchant  ships,  as, 

e,g.  :— 

Deep-sea  soundings  and  tempera- 
tures. 
Observations    in     unf^uented 

parts  of  the  sea. 
Special  experiments. 
It  is  most  desirable  that  the  duty  of 
observing  should  be  entrusted  to  some 
responsible  officer. 

it  is  therefore  resolved  that  the 
authorities  of  the  navies  shall  be  re- 
quested to  continue  to  give  such 
assistance  to  the  prosecution  of  mete- 
orological science  as  circumstances 
shall  permit. 

A  report  was  handed  in  which  had  been  drawn  up  by  a  number  of  the 
members  who  were  in  the  naval  services  of  some  of  the  countries  represented, 
and  it  was  decided  that  the  following  resolutions  which  it  contained  should  be 
adopted  in  lieu  of  those  given  above : — 

1.  ''It  is  very  important  that  the  organisation  of  meteorological  inquiry  as 
regards  the  navies  of  all  countries  should  be  arranged  in  accordance  with  the 
principles  and  stipulations  laid  down  by  the  Conference  for  Marine  Meteoro- 
logy generally ;  and  it  is  further  important  that  the  results  of  all  observations 
made  on  board  ships  of  war  in  any  country  should  be  rendered  accessible  for 
discussion  by  the  central  station  for  maritime  meteorology  in  that  country 
without  prejudice  to  any  subsequent  publication  by  their  respective  naval 
authorities. 

2.  **  The  Conference,  while  admitting  that  the  introduction  of  measures  cal- 
culated to  improve  the  condition  of  meteorological  inquiries  in  the  navy  must 
be  left  to  the  authorities  of  the  respective  navies,  is  nevertheless  of  opinion  that 
all  care  should  be  taken  to  secure  uniformity  as  to  mode  of  observation,  and 
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especially  to  provide  for  the  oompamon  of  all  inBtromentB  used,  with  the 
respective  standard  instruments  of  the  central  institutes/' 

S.  *'  The  Conference  considers  it  to  be  its  duty  to  request  that  those  en- 
trusted with  the  management  of  scientific  affairs  on  board  men  of  war  will 
lend  their  strenuous  support  in  securing  from  the  naval  authorities  in  each 
country  such  regulations  as  will  place  meteorological  inquiry  on  board  such 
ships  in  as  favourable  a  position  as  may  be  deemed  consistent  with  the  execu- 
tion of  the  ordinary  duties  of  the  service,  and  will  also  induce  the  commanders 
to  render  to  such  inquiries  all  the  assistance  and  furtherance  in  their  power. 
The  Conference,  knowing  that  such  regulations  must  be  framed  according 
to  the  requirements  of  each  country,  expresses,  nevertheless,  its  opinion  that 
inasmuch  as  meteorological  observations  require  considerable  experience, 
they  should  be  entrusted  to  experienced  officers  on  board  suitable  vessels." 

4.  "  Although  the  Conference  is  of  opinion  that,  as  far  as  the  general  scope 
of  meteorological  inquiry  goes,  the  same  form  of  register  should  ro  supplied  to 
merchant  ships  as  to  men  of  war,  it  declares  it  will  be  most  desiraUe  that, 
besides  the  regular  observations,  a  more  extended  scale  for  scientific  inquiry 
should  be  adopted  on  board  ships  of  war,  as  in  such  cases  there  is  a  linger 
number  of  suitable  officers,  as  well  as  more  means  for  carrying  on  the  service. 
As  examples  of  observations  which  are  of  importance  for  the  development  of 
maritime  meteorology,  over  and  above  the  regulations  embodied  in  the  sdenttfic 
instructions  given  to  nhwA  expeditions  for  the  special  purpose  of  the  advance- 
ment of  science,  the  following  suggestions  mav  be  enumerated : — 

(a.)  ''  Possibility  of  carrying  out  accurate  observations  on  the  velocity  of  the 

wind  by  anemometers  at  sea. 
(b.)  "  Possibility  of  employing  rain  gauges  satisfactorily  at  sea. 
(c.)  "  Observations  with  Regnault's  and  other  hvgrometers,  and  experiments 
on  the  best  mode  of  observing  wet  ana  dry  thermometers,  and  the 
best  position  to  place  them  in  on  board  ship. 
{d,)  *'  Currents  at  the  sunaoe  and  at  depths  to  be  observed  with  great  minute- 
ness, with  the  special  object  or  defining  their  limits. 
,   (e.)  '*  The  comparison  of  various  instruments,  among  which  are  expressly 
mentioned  that  of  aneroids  with  mercurial  barometers.      It  is 
further  deemed  veiy  desirable  that  frequent  comparisons  should  be 
instituted  between  the  instruments  used  at  sea  and  meteorological 
stations  on  shore  in  various  countries. 
(/.)  "  Deep  sea  soundings  and  temperatures,  with  specimens  of  water. 
Iff.)  ''The   collecting  c?  information  on   ocean  meteorology  at  outlying 

stations. 
(A.)  "  The  furnishing  of  synchronous  observations  at  Oh.  43m.  G.M.T.,  in 
accordance  with  the  suggestion  and  request  of  the  United  States 
Signal  Office." 

VI.  Discussion. 

Can  general  suggestions  be  thrown  That  it  is  desirable  that  every  in- 
cut as  to  the  most  profitable  mode  of  stitution  should  publish  the  observa- 
discussing  the  observations  ?  tions  and  results  in  such  a  manner 

that  every  foreign  institute  can  in- 
corporate them  with  its  own  obser- 
vations and  results  in  the  easiest  way 
possible ;  that  is,  by  preserving  the 
number  of  observations,  together  with 
any  means  derived  from  them,  for 
single  square  degrees. 

That  it  is  further  desirable  that, 
whatever  charts  be  published,  the 
results  for  single  square  degrees  should 
be  published  in  a  tabular  form. 

That  it  seems  desirable  for  the  use 
of  the  sailor  that  each  chart  should 
have  reference  to  onlv  one  element, 
or,  at  least,  only  to  dements  closely 
related  to  each  other 
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VII. — Subjects  op  iNauiEY. 

To  what  extent  can  a  division  of 
labour,  as  regards  subjects  of  inquiry, 
be  carried  out  in  a  spirit  of  fatness  to 
tiie  collecting  and  discussing  establish- 
ments respedively  ? 


VIII. — Sailing  Directions. 

In  how  hx  are  purely  practical  in< 
vestigations,  such  as  the  preparation 
of  sailing  directions,  admissible  for  a 
scientific  institution  ? 


That  the  division  of  labour,  as  re* 
gards  investigations,  can  only  be 
carried  out  by  mutual  agreement, 
between  the  several  institutions ;  and 
each  institution  should  announce  to 
other  institutions  what  investigations 
it  proposes  to  undertake. 

It  IS  very  desirable  that  such  divi- 
sion of  labour  should  be  effected. 


That  the  sailor  wants  the  result  of 
experience  alone^  and  he  must  receive 
assurance  that  his  observations  have 
been  turned  to  use.  When  these 
results  of  experience  have  been  given, 
the  theorist  may  point  out  the  reason 
why  certain  routes  are  the  best. 
It  was  resolved,  that  Captain  Toynbee's  remarks  on  the  programme  should 

be  printed  in  fiill,  "mth.  extracts  from  the  remarks  of  other  gentlemen,  should 

they  contain  important  suggestions. 
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APPENDIX  C. 


Report  of  M.  Buys  Ballot  on  the  Velocity  of  the  Wind  in  relation 
to  its  Pressube  in  Eilogbajis  exerted  on  a  PUte  of  1/10  Square 
Metre, 

MM.  Jelinek^  Scott,  and  myself  were  requested  by  the  Meteorolo^cal  Con- 
ference of  Leipziff  to  examine  the  relations  hetween  the  Force  and  the  Velocity 
of  the  Wind,  and  to  lay  the  results  of  that  inquiry  before  the  future  Official 
Congress  of  Vienna. 

As  may  be  seen  from  the  Report  of  the  Proceedings  of  the  Congress  (pub- 
lished by  Stanford,  Charing  Cross,  London,  1874,  p.  51)  the  experiments 
were  not  then  completed. 

I  can  scarcely  say  that  my  experiments  are  complete  now,  but,  at  auT  rate, 
they  suffice  to  show  the  average  relations  between  the  forei^of  the  wina  indi- 
cated by  the  pressure  in  kilograms  on  a  square  plate  and  the  number  of 
rotations  of  a  Kobinson's  Anemometer,  by  Casella,  the  length  of  the  arms  of 
which  is  174 '5  mm.,  and  the  cups  of  whicn  have  a  diameter  of  77  mm. 

It  is  this  investigation  which  I  have  the  honour  to  submit  for  your  con- 
sideration. 

I  readily  confess  that  it  is  only  a  very  special  side  of  the  genend  question. 
My  colleagues  of  the  Sub-Committee  will  perhaps  solve  other  speciid  questions, 
and  so  we  may  arrive  at  the  whole  truth. 

Before  I  ptroceed  to  give  my  results  I  beg  leave  to  sav  a  few  words  on  the 
general  question  as  well  as  on  its  more  or  less  important  oranches. 

The  ffreat  desideratum  is  how  to  measiue  the  real  velocity  (V),  the  real  force 
(P),  and  the  relation  between  these  two  quantities  V  and  P,  so  that  we  may 
derive  the  one  from  the  other,  or  if  we  prefer  it,  a  result  for  the  wind  from  the 
combination  of  the  two. 

We  ought  to  verify,  if  necessarv,  to  modify  Smeaton's  formula,  having  due 
regard  to  the  investigations  of  Maxwell,  Meyer,  and  others  on  the  friction  of 
gases ;  we  ought  to  know  what  influence  the  constructions  of  the  different 
anemometers  now  in  use  have  on  the  result ;  for  instance  the  area  and  form  of 
the  pressure  plates,  the  diameter  of  velocity  cups,  &c. 

Now  we  have  different  but  all  imperfect  means  of  measuring  both  velocity 
and  force.  Force  is  (a)  estimated  onhr ;  (b)  given  by  Beaufort's  ship ;  (c)  in- 
dicated by  the  Anemometer  of  Dr.  Wild ;  (d)  measured  by  the  number  of 
kilograms  on  a  square  metre  or  a  part  of  it.  Velocitv  is  derived  (e)  from 
observations  of  small  and  light  bodies  carried  by  the  wind ;  (/)  from  different 
rotatory  Anemometers  on  Robinson's  principle. 

Each  of  these  modes  of  measuring  should  be  compared  with  the  others,  at 
least  (e)  or  (/)  with  (a)  {b)  (c)  or  (rf),  since  all  these  different  modes  of  deter- 
mining force  and  velocity  are  still  in  use.  It  is  indeed  very  desirable  to  do  so 
in  order  that  the  most  imperfect  modes  may  be  reiected  in  future,  that  the 
others  may  be  more  generally  introduced,  and  that  all  may  be  known  in  their 
relations  to  some  standard  measure. 

Moreover  it  is  especially  desirable  that  Dr.  Robinson's  theory  should  be 
tested  again,  and  that  the  experiments  of  comparing  different  Robinson's 
Anemometers,  exposed  to  the  same  winds,  should  be  repeated,  since  Mr.  Stow 
has  so  very  well  shown  that  differences  in  the  lengths  of  the  arms  and  the 
diameters  of  the  cups  exert  a  marked  influence  not  to  be  neglected. 

Let  us  see  what  can  be  said  on  these  different  points  : — 

I.  Estimated  force  (a)  has  been  compared  with  (e)  velocity  of  smoke  by 
Professor  Stamhart.     He  observed  at  Amsterdam  the  direction  of  the  smoke 
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and  its  apparent  velocity  iArom  which  he  derived  the  real  velocity  with  great 
accunurr.  On  the  other  hand,  he  compared  the  result  with  the  estimated 
force  of  the  wind  at  the  same  time  at  Swanenburg.  It  is  true  that  the 
two  places  are  10  English  miles  apart,  and  this,  he  felt,  gives  ground  for 
an  objection.  But  he  was  not  able  to  observe  at  Swanenburg,  being 
prevented  by  his  occupation.  He  gave,  however,  a  comparative  table  as  he 
thought  it  better  on  the  whole  to  make  such  a  comparison  than  to  make  none 
at  all.  He  made  it  very  skilfully,  so  that  he  expressed  the  force  in  two  terms  of 
the  first  and  second  degree  of  the  velocity.  At  the  time  (more  than  20  years 
ago)  it  could  not  be  done  better,  for  then  there  were  no  Anemometers  in  use. 
At  the  present  time  this  comparisoi^  is  of  much  less  value,  since  even  for  such 
countries  where,  from  want  of  Anemometers,  the  force  is  estimated  separately 
for  each  observer  such  a  relation  ought  to  be  computed. 

II.  A  comparison  between  (b)  and  (/)  would  be  of  great  importance,  but 
meets  with  the  same  disadvantages  and  even  with  more,  for  not  only  are  the 
topsails  and  reefs  of  a  Beaufort  ship  a  rough  estimate  and  conducted  differently 
according  to  the  sailing  more  or  less  close  to  the  wind,  but  also  instead  of  real 
velocity  (e)  we  have  only  imperfectlv  measured  velociW  which  is  often  deter- 
mined at  a  considerable  distance  nrom  the  sailing  ship,  or  else  at  different 
heights  and  partially  protected  by  hills,  while  the  ship  is  at  sea. 

III.  Eoually  difficult  in  a  high  degree,  I  think,  would  be  a  comnarison  of 
(b)  and  (a),  and  nevertheless  I  am  sony  that  I  have  not  recommenaed  this  to 
be  observed  at  Helder  and  Flushing  where  we  have  Osier's  Anemometers. 
Not  that  I  expect  a  very  close  connection  or  agreement  between  these  two,  but 
the  opportunity  for  comparing  beiujg  so  very  favourable  at  these  places,  it  ought 
to  be  done  for  completeness'  sake.  Tliere  is,  however,  one  reason  why  Beaufort's 
ship  should  more  nearly  agree  with  the  pressure-meters  than  with  the  velocity 
scale,  because  by  the  pressure-meters  the  heavy  ^usts  of  wind  are  indicated,  to 
which  the  sailors  must  attend,  and  in  view  of  which  he  regulates  the  amount  of 
sail  carried,  while  the  Velocity  Anemometer,  even  though  it  is  self-registering, 
cannot  give  those  gusts  of  wind  accurately  enough. 

I  may  be  allowed  to  mention  that  I  have  several  times  applied  to  Lloyd's  and 
**  Veritas  "  to  be  informed  at  what  place  and  time  a  ship  was  overtaken  by  a 
storm  or  hurricane,  not  so  much  to  compare  the  indications  of  the  anemometers 
on  shore  with  the  effects  of  such  heavy  gales,  as  to  verify  the  storm  warnings 
issued  on  that  day  or  the  day  before.  Our  information  regarding  dangerous 
blasts  of  wind  would  considerably  increase  if  we  could  get  it  not  only  from  land 
observatories  but  abo  from  the  sea,  and  in  the  form  which  seems  the  best 
known.  Though  this  only  relates  in  a  distant  way  to  my  subject,  I  be^  a  place 
for  the  remark  on  the  ground  of  its  importance.  Neither  would  this  informa- 
tion be  so  veiy  difficult  to  obtain,  since  every  ship  which  makes  a  claim  from 
the  insurance  companies  must  necessarily  relate  when  and  where  and  how  she 
was  damaged. 

IV.  Since  Dr.  "^^ild  has  recommended  his  very  simple  Anemometers,  which 
for  their  cheapness  will  perhaps  be  used  more  generally,  their  indication  (c) 
ought  to  be  eoually  well  compi^d  with  other  pressure-meters  (d)  and  velocilr 
meters  (/).  This  last  kind  of  instrument*  must  necessarily  be  compared  with 
all.  other  sorts  of  instruments  and  apparatus  of  the  same  kind,  and  in  the  first 
place  with  true  velocity  meters ;  the  trials  Dr.  Wild  mentioned  at  the  Meeting 
of  the  Permanent  Committee  as  having  been  done  by  M.  Dohrandt. 

We  must  know,  moreover,  the  differences  of  results  given  by  the  diffbrent 
patterns  of  these  instruments,  and  how  the  indication  varies  with  different 
circumstances,  different  temperature  and  humidity,  for  it  is  not  to  be  expected 
that  the  friction  will  be  alike  in  dry  and  in  wet  weather,  to  which  cause  i  think 
there  is  reason  to  ascribe  a  part  of  the  irregularities  which  I  observed.    It  is  on 


*  Bobinsou*8  Anemometers  especially,  since  the  VienoA  Ck>ngre88  has  decided  that  the  wind 
should  be  registered  by  metres  per  second,  to  which  ph^nslcists  cannot  object  any  more  than  to 
the  measurinff  the  force  by  kilograms  per  square  metre,  both  methods  of  measurement  relating 
to  the  absolute  units  ol  spaoe  and  time. 
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the  whole  very  inoonvenient  too  that  we  aie  neyer  quite  sure  of  the  amount  of 
thifl  friction. 

V.  I  had  not  one  of  Dr.  Wild's  Anemometers  at  my  disposal,  and  so  I  chose 
to  compare  a  Robinson's  Anemometer  (c)  with  the  Pressure  Anemometer  (d) 
which  has  been  observed  at  Utrecht  for  25  years,  and  the  comparison  of  which 
is  made  at  intervals  in  summer  and  winter.  The  observations  extend  over 
more  than  a -year  altof|[ether.  Robinson's  Anemometer  was  placed  at  the  same 
heip^ht  as  the  pressure  plate  and  on  the  same  building.  It  is  a  pity,  however, 
that  the  instrument  was  not  self-registerinff ;  it  was  only  read  at  the  usual 
hours  of  observation,  namdy,  8  h.  a.m.,  and  2  h.,  and  10  h.  p.m.  Then  the 
average  velocities  during  these  spaces  of  10,  6,  and  8  hours  were  computed  and 
compared  with  the  average  pressure  of  the  same  eiffht  hours.  I  am  now  pre- 
paring a  method  for  reading  it  every  hour  to  avoid  the  inconvenience  arising 
from  the  fkct  that  the  difference  of  pressure  and  velocity  is  sometimes  too 
great.  In  such  a  case  it  is  not  allowed  to  take  averages,  a  practice  properly 
forbidden  if  a  function  depends  on  a  higher  term  than  the  first. 

Indeed  I  found  that  in  those  intervals  in  which  the  force  of  the  wind  was 
very  variable,  the  relation  between  velocity  and  force  seemed  to  be  somewhat 
different.  In  each  case  when  heavy  gusts  of  the  wind  occurred  which  were  con- 
siderably stronger  than  the  average  force,  the  force  was  found  to  be  greater 
than  that  given  by  the  formula,  even  though  the  force  of  such  a  gust  was  not 
taken  into  account. 

I  do  not  think  it  necessary  to  communicate  all  my  observations.  In  general 
I  must  say  that,  for  the  same  velocity  the  pressure  at  one  time  was  double 
what  it  was  at  another,  as  may  be  seen  from  the  observations  of  March,  1874, 
which  have  been  chosen  for  an  example. 

In  the  first  column  you  find  the  average  velocity  per  hour. 

In  the  second  column  on  the  same  line,  are  the  corresponding  measures  of 
pressure  which  had  been  observed  during  the  30  days  2-31  March;  three 
observations  having  been  taken  each  day. 

By  the  method  of  least  squares  I  found  the  constants  of  the  formula— 

/=sa  +  6t?  +  c©* 
a=       +2 
b=       -0-06 
c=       f  0-068 

having  given  the  weight  1  for  every  five  observations.  So  I  had  60  ooserva- 
tions  for  the  velocities  between  2  and  11,  and  I  gave  the  weight  10  to  each  of 
these  determinations  and  so  on. 

Now  it  is  probable  indeed  that  a  will  be  negative,  that  is  to  say,  that  for  a 
velocity  I  the  pressure  meter  will  give  such  a  small  indication  that  it  is  noted 
as  0  while  its  indications  should  have  some  value.  Besides  this  it  is  not  probable 
that  b  should  have  a  negative  value,  therefore  I  have  preferred  to  take  a  only 
—  1  in  order  that  b  might  be  positive,  and  I  have  calculated  another  formula 
approximative  enough  from  2 — 

/=  -1  +  0-217-1- 0-04  ©•. 

With  this  formula,  though  it  does  not  give  the  least  differences,  the 
deviations,  or  the  values  calculated  from  the  real  observed  ones,  are  not  too 
great 


ment, 


eat.  . ,     . 

Only  comparisons  made  at  small  intervals  of  time  will  give  better  agree- 

ont.  * 


*  I  Km,  however.  atnXd  that  even  then  the  obserrations  would  have  no  great  value.  Anemo- 
meters of  every  Hnd  depend  more  than  any  instruments  on  local  clrcomstances,  and  we 
shall  be  obliged  to  observe  direction  and  force  from  captive  balloons,  which  alone  can  give  the 
true  wind,--the  wind  which  in  general  will  eventually  come  down  to  the  8urfi»ce  of  the  earth 
and  which  is  the  origin  of  the  surface  wind. 


Digitized  by 


Google 


41 
March  1874. 
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For  the  other  months  I  give  only  the  averaf^re  amount  of  pressure  from 
1873  to  Sej)tember  1874  for  each  degree  of  velocity  by  Robinson^s  anemometer 
(English  miles). 
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Buys  Ballot. 


On  the  Reduction  of  the  Degree  of  Fobob  shown  by  my  Wind 
Gauge  to  Velocities  of  Wind.    By  H.  Wild. 

As  alreadv  stated  in  mv  description  of  the  simple  Wind  Gaiige  (Appen- 
dix XI.  to  the  Report  of  tne  Proceedings  of  the  Meteorological  Congress  at 
Vienna),  the  values  there  given  for  the  conversion  of  the  direct  indications  of 
the  anemometer  in  question  to  wind  velocities  in  metres  per  second  are  based 
upon  the  empirical  verification  of  the  instrument  by  means  of  Combes' 
apparatus  for  testing  anemometers  which  M.  Dohrandt,  one  of  the  assistants  at 
the  Central  Physical  Observatory,  undertook  at  my  request.  At  the  time  of 
drawing  up  my  report  M.  Dohrandt  had  not  finished  his  experiments,  and  their 
subsequent  continuation  made  it  necessary  to  correct  the  data  first  given  by 
the  anemometer  in  question  in  another  way  with  regard  to  the  wind  actually 
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blowing  at  the  time  of  the  observation.  The  results  of  these  experiments^  and 
an  account  of  the  whole  method  of  procedure^  are  given  in  detail  in  a  work  by 
M.  Dohrandt  just  printed,  entitled  ^*  Determination  of  Anemometer  Con- 
stants."* 

The  anemometer  from  which  my  former  results  were  obtained  is  that 
denoted  by  No.  5  on  p.  55  et  sqq.  of  this  work.  Its'plate  was  0*3  metre  long 
by  0'  15  metre  broad,  and  without  the  fitting  at  the  upper  end  195  grammes 
in  weight,  but  the  total  weight  with  the  latter  was  245  grammes. 

For  comparison  I  give  here  the  correct  values  taken  from  p.  58  of  the  work 
in  question,  together  with  the  results  contained  in  my  report : — 


Angle  of  DeviaUon  of  Plate  in 
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U 
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69-5 

-  3-1 

The  numbers  in  brackets  are  granhically  interpolated. 

There  is  therefore  not  an  inconsiaerable  difference  between  the  results  of  the 
older  and  tbe  more  correct  new  experiments^  and  in  consequence  of  fresh 
trials  it  will  probablv  increase,  owing  to  a  further  correction  of  the  latter. 

As  M.  Dohrandt  has  already  explained  in  the  introduction  to  his  work,  his 
attachment  to  a  scientific  expedition  to  the  Amu  Daria  (Oxus  river)  for  one 
year,  has  unfortunately^  prevented  him  from  adding  his  theoretical  deductions 
to  his  abundant  materials,  which  might  have  led  to  the  grouping  of  facts  under 
general  points  of  view,  and  so  to  the  deduction  of  laws  and  formuke. 

But  the  importance  of  the  subject  seemed  to  me,  however,  to  a(hnit  of  no 
long  delay,  and  so,  with  the  consent  of  M.  Dohrant,  I  have  requested  Dr. 
Milgis,  another  assistant  at  the  Observatory,  to  undertake  these  theoretical 
investigations,  and,  if  necessary,  further  experiments,  in  order,  if  possible,  to 
bring  tne  matter  to  an  end.  Dr.  Magis  most  readily  undertook  the  solution  of 
this  problem,  and  with  evident  success.  His  inquiries  so  far  in  the  matter 
have  proved  beyond  doubt  that  to  the  final  results  given  by  M.  Dohrandt  for 
the  wind  plates,  at  all  events  with  great  velocities,  an  increasing  correction  to 
lO^/o  of  tne  total  amount  must  be  applied,  owing  to  the  fact  of  the  correction 
due  to  centrifugal  force  having  been  neglected  in  the  experiments  with  Combes' 
apparatus,  and  the  above  angles  of  deviation,  according  to  the  last  experi- 
ments, will  differ  even  more  from  the  former  ones. 

It  would  therefore  be  premature,  before  Dr.  Magis  has  completed  his  zealous 
inquiries,  to  wish  to  establish  a  law  of  the  dependence  of  the  angle  of  deviation 
plates  upon  their  weight  based  on  the  experiments  of  M.  Dohrant  with  heavy 
plates,  and  to  apply  the  same  to  the  modification  of  anemometers  for  the 
purpose  of  measuring  heavy  winds. 

St.  Petersburg,  16th  August  1874. 


•  **  Rcpertorium  der  Metoorologie,"  Vol.  IV.,  No.  6,  not  yet  published. 
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APPENDIX  D. 


Replies  to  the  Questions  of  the  Paoobaume  proposed  by  the 
President  in  his  Cerculab  No.  2  of  the  6th  June.*  By  Prof. 
G.  Cantoni. 

1.  I  recommend  agftin  the  psychrometer,  h  ventilateur,  for  determining  the  Becommenda- 
relative  humidity  of  the  atmosphere  (see  the  description  in  the  Norme,  &c.  i^SSrSmSite. 
annexed).    The  psycrometrical  observations  made  in  Italy  since  1866  with  this 
instrument,  and  published  in  the  RUtssunto,  &a  (which  I  also  annex),  demon- 
strate sufficiently  that  this  simple  instrument  may  render  the  observations     • 

made  under  very  different  local  conditions  tolerably  comparable  between  them- 
selves. 

2.  Above  all,  the  Central  Meteorological  Institute  of  each  country  should  Best  mode  of^ 
undertake  the  comparison  of  the  instruments  which  it  supplies  to  the  principal  ^^^ts!^ 
stations  while  detennining  the  curves  or  the  formulse  for  the  corrections  of  each 
instrument.    It  should  also  see  that  the  observations  are  made  on  uniform 

rules,  and  assure  itself  of  this  by  frequent  inspections.  Affcerwards  the  Inter- 
national Committee,  should  undertake  the  comparison  of  the  standards  of  the 
different  central  institutions  by  direct  inspections  by  some  of  its  members. 

3.  The  selection  had  better  be  left  to  each  central  institution  in  countries  Selection  of 
having  a  certain  extent  of  territory.      On  the  contrary,  the  International  J^torics?*"^'' 
Committee  should  make  the  selection  as  regards  small  countries,  or  regions  in 

which  no  meteorological  system  has  yet  been  organized.  In  Italy  there  does 
not  yet  exist  a  real  central  observatory,  but  it  is  proposed  to  establish  it  at 
Rome  or  Florence.  There  is  at  present  at  the  Ministry  of  Agriculture  a  central 
institution,  over  which  I  have  the  honour  to  preside,  and  which  has  the  charge  of 
collecting  and  publishing  the  meteorological  observations  made  at  60  stations. 
For  the  principal  stations  (20  in  number),  the  observations,  taken  thrice  daily, 
are  published  in  a  ten-daily  bulletin.  This  bulletin,  which  is  sent  to  the 
central  institutions,  may  serve  for  the  purposes  of  general  or  international 
meteorology.  The  10-day  and  monthly  means  of  the  observations  made  at  all 
stations  in  the  interest  of  local  climatology  are  published  in  a  monthly  bulletin. 
There  is  also  an  office  at  the  Ministry  of  Marine  which  receives  and  transmits, 
for  the  benefit  of  seamen  daily  telegraphic  reports  on  the  stitte  of  the  weather 
and  the  sea. 

4.  At  the  central  observatories  the  values  of  the  different  meteorological  ^"*wi**i^j!* 
elements  (pressure,  temperature,  &c.)  should  be  registered  at  least  every  ^t^ries?  ^^' 
quarter  of  an  hour  by  means  of  self-registering  instruments,  and  the  values 

should  be  checked  by  direct  two-hourly  or  three-hourly  observations.  Obser- 
vations should  be  made  on  terrestrial  magnetism,  atmospheric  electricity,  solar 
radiation,  and  generally  on  all  phenomena  which  cannot  be  studied  at  all 
observatories  of  the  second  order.  Lastly,  everything  should  be  undertaken 
which  I  have  mentioned  with  respect  to  the  second  question. 

In  countries  where  no  central  observatory  is  yet  established,  there  should  be 
at  least  a  central  institute  or  office,  nearly  as  I  have  said  of  Italy  with  respect 
to  the  third  question. 

5.  At  the  stations  of  firat  and  second  order,  there  should  be  at  least  three  Minimum  of 
observations  daily,  suitably  distributed  according  to  the  decision  of  the  Congress  ^^J^itate  a'  ^ 
of  Vienna.    It  is  even  desirable  that  an  affreement  should  be  come  to  on  the  station  of  the 
choice  of  houn,  but  it  is  difficult  to  satisfy  equally  the  different  customs  and  second  order, 
physical  conditions  of  the  various  countries.     A  simultaneous  observation 

should  also  be  made  agreeing  with  that  at  Washington,  in  accordance  with 
General  Myer's  proposal.  More  than  20  stations  in  Italy  have  done  so  for 
several  months  past. 

*  This  circular  has  not  been  reprinted,  as  its  contents  have  been  incorporated  in  the 
Programme  (p.  4)« 
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Form  for  inter- 
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tions. 
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;    for  international 
i    invostiffations 
'    should  be  oon- 
<   stituted. 


Funds  for  the 
support  of  such 
investigations. 


6.  The  publication  of  observations  of  general  or  international  interest^  as  I 
have  stated  in  the  third  question,  shouldbe  carried  out  by  the  direction  and 
at  the  cost  of  the  Government  of  each  countrv  or  district.  It  is  difficult  to  fix 
in#dvance  the  number  of  stations  which  should  contribute  to  these  publications, 
some  general  rules  only  can  be  established.  My  Considerazioni  (which  I  annex) 
can  be  referred  to  as  to  the  classification  of  meteorological  stations  in  Italy. 
All  these  stations  send  every  ten  days  a  copy  of  all  their  partial  observations, 
and  this  is  preserved  in  the  archives  of  the  Central  Institute  of  the  Ministrv 
of  Agriculture,  in  order  to. satisfy  all  the  researches  which  may  be  made  with 
them  even  by  the  Central  Institutes  of  other  countries,  or  by  the  International 
Committee. 

7.  In  publications  of  general  interest,  that  is,  those  intended  for  inter- 
national communications,  a  certain  uniformity  should  be  decided  without 
interfering  too  seriously  with  the  precedents  of  each  central  institution.  I 
r^mmend  for  us  the  form  of  the  BoUetino  decadico  (see  the  copy  of  the  first 
decade  of  August,  which  I  annex),  in  whidi  however,  I  am  wHung  to  intro- 
duce some  modifications  according  to  the  wishes  of  the  committee.  On  the 
contrary,  in  publications  which  have  only  a  local  interest,  as  for  instance,  our 
BoUetino  mensile,  {see  the  copy  for  the  month  of  March,  which  I  annex)  it  will 
be  well  to  leave  a  greater  freedom  in  the  form,  limiting  ourselves  to  certain 
genera]  recommendations. 

8.  With  resp^  to  the  international  communications,  in  addition  to  tele- 
graphic reports,  I  desire  that  preference  should  be  given  to  publications  in 
decades.  Monthly  and  yearly  communications  always  arrive  too  long  after  the 
events  or  disturbances  which  it  is  wished  to  study  over  a  large  area. 

•I  would  also  recommend  that  the  beautiful  undertaking  of  the  synoptic 
charts  by  Capt.  Hoffmeyer  which  I  should  like  to  see  extended  to  North 
America  should  be  encouraged  and  aided.  My  Government  will  not  refuse  to 
purchase  a  good  number  of  copies. 

9.  For  international  communications  I  prefer  the  form  given  to  the  Bolletino 
decadico,  where  the  values  of  a  single  meteorological  element  observed  three 
times  daily  at  all  the  principal  stations  are  exhibited  in  the  same  table,  so  that 
it  is  easy  to  see  the  march  of  the  disturbances,  and  one  can  easily  discover 
whether  there  is  any  error  in  the  local  readings. 

10.  I  prefer  seeing  the  different  meteorological  phenomena  which  are 
closely  related  to  each  other  grouped  in  one  P&per  or  an  international  publi- 
cation, than  to  see  the  study  of  several  kinds  of  phenomena  distributed  among 
different  persons.  This  need  not  prevent  special  studies  from  being  made  on 
the  laws  of  phenomena,  considerea  over  the  whole  surface  of  the  earth.  The 
central  observatories  or  institutes  of  the  great  countries,  and  the  International 
Committee  will  be  able  to  come  to  an  agreement  on  the  distribution  of  the 
aggregate  work  between  them. 

11.  It  seems  to  me  easier  to  induce  each  country  or  central  institute  to 
purchase  a  certain  number  of  copies  of  the  different  international  meteorological 
publications.  But  for  certain  general  studies  and  investigations  it  is  necessaiy 
that  the  same  countries  should  establish  a  common  fund  whose  administration 
should  be  managed  by  the  International  Committee. 
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APPENDIX  K 


CiBCULAR  respecting  the  Collection  of  Reports  on  the  OROAinzA- 
TiON  of  the  Various  Ststbus  of  Observation. 

A  proposal  was  adopted  at  the  Meteorological  Conf^ress  of  Vienna  (App.  2. 
to  Protocol  of  the  Srd  meeting),  to  request  the  directors  of  the  various  S7sten:is 
of  meteorological  observations  to  send  in  reports  on  the  organization  of  the 
latter. 

A  comparison  of  these  Reports  would  best  show  the  present  state  of  prac- 
tical meteorology  in  the  various  countries,  and  also  what  changes  and  improve- 
ments should  DC  introduced  for  bringing  about  greater  uniformity  and 
precision. 

I  have  the  honour,  therefore,  to  request  you  to  be  good  enough  to  send  a 
report  in  the  above  sense  by  the  end  of  May  1875  at  the  latest,  to  the 
undersigned  President  of  the  Permanent  Committee. 

To  facilitate  the  comparison  of  the  Reports,  I  have  ventured  ,to  draw  up 
the  following  questions.  Even  in.  the  case  of  these  questions  having  been 
whoUv  or  psutially  answered  in  any  publication  issued  n*om  your  Institution, 
the  Permanent  Committee  would  be  much  obliged  if  you  would  take  the 
trouble  to  reply  to  them  briefly. 

In  the  evient  of  theire  being  any  printed  instructions  for  the  stations  of  your 
svstem  of  observations,  I  venture  to  request  that  you  will  send  the  same,  as 
the  Vienna  Congress,  at  its  meeting  of  the  13th  September  took  into  con- 
sideration the  project  of  drawing  up  general  instructions,  and  referred  the 
same  to  a  special  committee. 

(A.)  Questions  relating  to  the  Central  Institution. 

1^.  Are  the  details  of  the  organization  of  your  system  of  observations  pub- 
lished, and  if  so,  in  what  work? 

2°.  When  was  your  Central  Institution  established? 

3P.  Does  it  include  several  departments,  and  if  so,  for  what  lines  of  action  ? 
Is  there  a  Magnetical  Observatory  connected  with  your  estabUshment  ? 

4^.  Is  the  financial  estimate  of  your  institution  published,  and  if  so, 
where?   ' 

5°.  Are  Weather  Reports  regularly  sent  to  your  Central  Institution,  and  if  so, 
from  how  many  inland  as  weU  as  foreign  stations  ?  In  what  way  are  these 
telegraphic  reports  worked  up  ?  Are  the  weather  bulletins  published  in  the 
dailv  newspapers,  and  bv  which  ? 

6*.  Do  the  stations  of  your  system  take  part  in  the  scheme  of  synchronous 
observations  initiated  by  General  A.  J.  Myer,  and  which  are  these  stations  ? 

7^.  In  what  manner  are  the  barometer  observations  reduced  to  sea-level? 

8°.  What  improvements  and  extensions  in  the  organization  of  your  system 
of  observations  do  you  consider  necessary,  or  desirable. 

(B.)  Questions  relating  to  the  Stations, 

.  1°.  What  elements  are  included  in  the  observations  at  most  of  your 
stations? 

2°.  Are  there  several  classes  of  stations,  according  to  the  definition  of  the 
Vienna  Congress?  (IX.  Meeting,  App.  I.)  Aro  there  special  stations  for 
the  calculation  of  rainfall,  and  others  for  the  investigation  of  the  tracks  of 
thunderstorms,  and  the  distribution  of  hail  ? 

3^.  What  is  the  number  of  stations  in  each  class? 

4^.  Are  the  stations  regularly  inspected,  and  at  what  periods  on  an 
average  ? 

5°.  Is  a  description  of  the  instruments  used  at  the  stations  of  your  system 
published,  and  ii  80»  in  what  work? 
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6^  (a).  What  kind  of  baiometers  are  used  at  your  stations  ?  Syphon 
barometers,  fitted  with  or  without  microscopes,  barometers  on  Fortin's  prin- 
ciple, or  such  cistern  barometers  in  which  a  change  of  level  of  the  cisterns  is 
Srovided  for  in  the  scale  (as  in  Adie's  barometers),  or  by  calculation  (as  in 
[appeUer's  barometers).    Are  Aneroid  barometers  used  for  the  observations? 

(6.)  What  is  the  average  error  in  a  comparison  of  your  barometers  with  the 
normal  barometer?  What  is  the  average  constant  difference  between  the 
station  barometers  and  the  normal  barometer? 

(c.)  From  what  maker  do  you  get  the  station  barometers,  and  what  is  their 
usual  price  ? 
IT,  What  kind  of  thermometers  are  used  at  your  stations  ? 
(a.)  Are  your  thermometer  bulbs  spherical  or  cylindrical? 

(b.)  Are  the  thermometers  graduated  on  the  stem  or  provided  with  a  special 
scale? 

(c.)  What  is  the  exposure  of  the  thermometers  ?  are  they  placed  outside 
a  window,  or  in  the  free  air,  in  the  shade  of  the  house,  or  over  an  open  grass- 
plot  ? 

(d.)  What  kind  of  screen  is  used  for  your  thermometers,  and  especially  of 
what  material?  Are  they  fixed  or  moveable,  according  to  the  sun's  position? 
are  they  protected  from  terrestrial  radiation  ? 

(e.)  At  what  height  above  the  ground  are  the  thermometers  placed? 

(/.)  Is  an  arrangement  for  ventilation  used  for  the  thermometers  ?  Is  the 
rotatory  thermometer  used  ? 

{g,)  Whence  are  the  thermometers  obtained,  and  what  is  their  price? 

8°.  Are  maximum  and  minimum  thermometers  used  at  your  stations,  and 
on  what  principles  ?    By  whom  are  they  made,  and  what  is  their  price? 

When  are  the  maximum  and  minimum  thermometers  read  ? 

9°  (a).  What  is  the  construction  of  your  rain  gauges  ?  Of  what  material 
are  they  made  ? 

(6.)  What  size  is  the  receiver  of  the  rain  gauges  at  your  stations  ?  Is  it 
circular  or  square  ? 

(c.)  At  what  height  above  the  ground  is  the  receiver  of  vour  rain  ^uges  ? 
id,)  What  is  the  price  of  such  a  rain  gauge,  including  the  measuring  glass  ? 
\e,)  What  method  is  used  in  measuring  snow  ? 
(/.)  At  what  time  of  the  day  is  the  fh^  measured  ? 

1(P.  Do  the  stations  possess  a  special  wind-vane  for  recording  the  direction 
of  wind,  or  are  the  observations  made  by  the  vanes  on  steeples,  or  from  the 
direction  of  smoke,  &c.  ? 

11°.  Is  the  wind  force  estimated,  and  by  what  scale?  Or  do  you  make  use 
of  simple  dial  instruments  (Robinson's  Anemometers),  or  vanes  with 
pendulum-like  wind  gauges  (Wild's  or  Prestel's  Anemometers)  ? 

12°.  Is  the  amount  of  evaporation  measured  at  any  of  your  stations,  and  by 
means  of  what  apparatus  ?  What  is  the  extent  of  the  evaporating  surfoce  ?  ts 
the  atmometer  protected  from  sun  and  rain,  or  is  the  evaporation  measured 
on  an  open  suiraoe  of  water? 

The  above  questions  by  no  means  exhaust  all  the  circumstances  to  be  con- 
sidered in  the  establishment  of  a  Meteorological  system,  but  they  contain  the 
principal  points,  and  the  Permanent  Committee  do  not  wish  to  take  up  too 
much  of  your  time  and  trouble  in  answering  a  too  comprehensive  series  of 
questions* 
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APPENDIX  G. 

Professor  H.  Wild,  Central  Physical  Observatory,  St.  Petersburg. 

When  the  question  of  the  establishment  of  an  International  Meteorolof^^ical 
Institution  was  first  mooted,  I  was,  on  many  grounds,  a  decided  supporter  of 
the  idea  in  its  most  extended  development.  But  the  experience  which  I  have 
gained  at  the  Meteorological  Congress  of  Vienna  and  subsequently  has  so 
materially  changed  my  views  on  this  question,  that  now  I  can  only  consider 
such  an  institution  really  useful  in  the  most  moderate  degree.  Tne  reasons 
which  have  led  me  to  this  change  of  mind  will  be  gathered  from  a  detailed 
discussion  of  the  several  duties  which,  in  the  widest  sense,  were  to  be  under- 
taken by  the  Institution  in  question. 

i.  Some  persons  have  proposed  that  a  certain  number  of  meteorological 
stations  should  be  selected  in  each  countiy  as  international  stations,  that  these 
international  stations  should  observe  on  precisely  the  same  plan,  be  placed  under 
the  International  Institution,  and,  with  the  view  of  stuaying  general  weather 
phenomena,  should  forward  their  observations  direct  to  this  Institution,  which 
would  publish  them  in  full  and  discuss  them.  The  number  of  stations  to  be 
selected  in  each  country  would  be  regulated  by  the  above  object.  If  we  make 
a  very  low  estimate  the  number  of  s^tions  for  Europe  alone  would  amount  to 
at  least  100,  and  for  the  whole  surface  of  the  globe  at  least  1,000.  Now  any- 
one who  but  for  a  short  time  has  had  the  direction  of  a  moderately  large  system 
of  meteorological  stations  knows  that,  irrespectively  of  the  diversilr  of  lan- 
guages, it  is  absolutely  impossible  to  superintend  from  one  point  1,000  or  even 
500  meteorological  stations,  distributed  over  the  whole  globe.  Even  if  we 
assume  that  the  central  institutions  of  the  individual  countries  would  under- 
take the  direction  of  these  international  stations,  and  send  in  properly  checked 
observations  from  the  same  to  the  International  Institution,  the  mere  publi- 
cation and  discussion  of  this  enormous  mass  of  original  observations  at  one 
place,  if  it  be  only  moderately  well  done,  must  be  denoted  as  a  thing  impos- 
sible. The  principle  of  division  of  labour  is  certainly  here  the  only  correct 
one;  each  countiy  should  publish  the  observations  from  a  selected  number  of 
stations,  and  adhere  to  a  common  fixed  form  of  publication,  to  allow  of  the 
easy  comparison  of  the  data  of  the  different  countries.  This  also  offers  the 
advantage  that  stations  of  one  and  the  same  country  shall  not  be  treated  in  a 
totally  dissimilar  manner,  or  be  altogether  separated  from  each  other  in.  publi- 
cation, if  the  central  ofiSce  of  the  country  deems  fit,  in  the  study  of  local 
phenomena  of  weather,  to  publish  in  extenso  the  observations  of  other  than  the 
mtemational  stations.  As  the  form  of  publication  of  the  observations  taken  at 
the  remaining  stations  of  a  country  will  be  left  entirely  to  the  latter,  margin 
enough  is  left  in  any  case  for  individual  ^edom,  without,  on  the  other  hand, 
compromising  the  interest  of  the  whole,  t.e.,  of  the  Science,  by  giving  too 
much  option  in  the  matter.  It  has  already  been  decided  by  the  Congress  that 
a  uniform  plan  of  publication  for  a  selected  number  of  stations  in  each  country, 
and  for,  say,  three  observations  daily,  is  desirable,  and  there  are  indications 
that  this  desideratum  will  be  carried  into  effect  at  no  distant  time. 

2.  resuming,  therefore,  that  the  Central  Institutions  of  the  individual 
countries  will  themsdves  provide  for  the  publication  of  the  observations  of  a 
selected  number  of  stations  according  to  a  uniform  pattern,  the  task  of  the 
International  Institution  in  this  respect  would  be  to  deduce  general  results 
from  the  total  mass  of  publications  sent  to  it,  e,g.,  to  utilize  them  in  the  con- 
struction of  synoptic  charts  for  the  whole  surface  of  the  earth,  or  at  least  the 
greater  part  of  it.  But  even  this  problem  is  not  to  be  solved  without  the 
active  co-operation  of  the  different  central  institutes,  the  simple  reduction  of 
the  barometer  observations  to  the  sea  level  for  the  investigation  of  the  distri- 
bution of  pressure,  requires  a  great  amount  of  information  respecting  the 
conditions  of  the  several  stations  which  can  only  be  sufficiently  known  and 
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forthcoming  at  the  central  institutionB.  Here  also  a  division  of  labour  is  again 
called  for«  and  moreover,  for  the  most  part,  already  exists,  as  in  most  countries 
meteorological  bulletins  and  small  synoptic  charts,  with  barometer  readings 
reduced  to  sea  level,  are  published,  and  the  data  and  tables  for  effecting  this 
reduction  and  other  analogous  preparatory  work  have  in  some  cases  been 
already  given.  It  only  remains  then  for  tne  International  Institution  to  con- 
struct synoptic  charts  for  extensive  areas  of  the  earth's  sur&ce,  and  to  use  the 
same  in  the  deduction  of  general  results. 

3.  Some  meteorologists  have  made  the  proposal  to  extend  as  much  as 
possible  Dr.  Buys  Ballot's  tables  of  deviations,  and  to  transfer  the  collection 
of  these  data  and  their  conversion  to  uniform  measures  for  all  countries  to  the 
International  Institution.  If  these  tables,  like  Dr.  Buys  Ballot's  for  Europe, 
only  contain  the  deviations  of  the  actual  daily  means  of  temperature,  pressure, 
&c.,  from  the  normal  values,  no  very  great  benefit  to  Science  can  result 
therefrom  in  the  present  state  of  Meteorology;  if,  however,  they  give  the 
deviations  for  inoividual  hours  of  observation  this  task  coincides  in  the 
main  with  that  above  noticed.  Weather  is  so  variable  that  importance  can  only 
be  attributed  in  future  to  mean  states  of  the  atmosphere  in  climatal  investiga- 
tions, and  for  reductions  like  those  to  the  sea  level,  determination  of  deviations, 
elimination  of  periodical  influences  and  the  like,  but  not  for  the  discussion 
of  non-periodicid  weather  phenomena.  If,  however,  we  keep  to  the  individual 
observations,  taken  as  far  as  possibly  simultaneously,  then,  as  the  Congress 
has  already  acknowledged  and  stated,  the  reduction  to  the  sea  level,  at  least 
for  the  barometer,  will  be  more  appropriate  than  the  method  of  deviations  in 
determining  the  laws  of  the  movement  of  the  atmosphere.  But  it  must  not  be 
said  that  I  do  not  fully  recognize  the  value  and  importance  of  the  labo- 
rious and  excellent  works  of  Dr.  Buys  Ballot  in  the  past ;  but  where,  as  is  the 
case  here,  it  is  a  question  of  organizing  something  to  be  generally  adopted  for 
the  future,  the  requirements  only  of  the  present  time  can  be  decisive. 

4.  As  a  further  task  for  the  International  Institution  have  been  mentioned 
the  collection  of  the  normal  values  of  the  difiPerent  meteorological  elements  for 
a  great  many  points  of  the  globe,  and  the  utilization  of  the  same  in  drawing 
up  tables,  ana  the  construction  of  charts  of  isotherms,  isobars,  &c.  The  solution 
01  this  problem  too  would  of  course  be  impossible  without  the  active  co- 
operation of  the  various  central  institutions  in  sending  in  trustworthy  and  well 
nfted  data. 

5.  Lastly,  the  International  Institution  was  to  be  a  station  for  carrying  on 
meteorological  experiments,  where  investigations  on  the  improvement  and 
development  of  meteorological  methods  and  instruments  should  be  made.  To 
solve  this  problem  perfectly  at  one  place  only  would  however  be  scarcely  prac- 
ticable. For  instance,  it  would  hardly  be  possible  in  Holland  to  test  the 
usefulness  of  certain  hygrometers  in  case  of  very  great  dryness  of  the  air. 

Now,  if  we  consider  these  functions  of  the  International  Institution,  they 
have,  as  we  see,  so  much  in  common  that  they  presuppose  for  their  discharge 
the  existence  and  well-ordered  efficient  activity  of  a  central  institution  in  each 
country.  If  any  one  of  these  institutions  does  not  work  well  this  would  exert 
at  once  a  disturbing  and  obstructmg  influence  on  the  activity  of  the  Inter- 
national Institution.  My  opinion  then  is  that  the  prosperous  efficiency  of 
the  various  central  institutions  would  be  very  mucn  compromised  by  the 
proposed  transference  of  the  above  duties  to  an  International  Institution.  If 
this  should  take  place  all  activity  of  a  general  character  would  be  withdrawn 
from  the  central  institutions;  in  respect  of  the  discussion  of  observations  they 
would  be  limited  in  future  to  investigating  the  special  conditions  of  their  own 
country,  and  would  only  learn  the  gener^  laws  of  weather  as  results  of  the 
labours  of  the  International  Institution.  The  inevitable  consequence  of  this 
will  be  a  diminution  of  interest  for  general  meteorology,  and  especially  of  the 
comprehension  of  the  requirements  and  difficulties  of  the  treatment  of  the 
subject  as  a  whole ;  in  proportion,  however,  as  this  interest  and  .comprehen- 
sion vanishes,  that  part  of  tne  work  of  the  central  institutions  which  has  more 
special  reference  to  general  questions  will  also  suffer,  local  interest  will  begin  to 
predominate  and  the  whole  suffer  thereby. 

Ther^ore  I  should  consider  it  better  and  more  appropriate  that  the  money 
which  each  country  would  have  to  contribute  to  the  International  Institution 
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should  be  applied  at  the  sevearal  central  institatioiis  in  providing  one  or  more 
assistants,  who  should,  so  to  say,  devote  themselves  exclusively  to  general 
meteorology.  The  central  institutions  would  exchange  among  themselves  all 
observations  and  data  which  they  would  have  communicated  to  the  Inter- 
national Institution  (which,  moreover,  is  now  done),  and  the  above-mentioned 
functions  should,  on  the  occasion  of  Meteorological  Congresses,  or  else  according 
to  the  disposition  and  capability  of  the  respective  officials  and  other  speciid 
circumstances,  be  so  dis^iouted  that,  for  example,  one  central  institution  should 
undertake  the  construction  and  discussion  of  comprehensive  synoptic  charts, 
another  the  discussion  of  conditions  of  temperature  over  the  whoJe  globe,  a 
third  the  distribution  of  pressure,  another  the  treatment  of  rainfall,  &c.  And 
BO  one  central  observatory  would  make  the  subject  of  its  special  business  in  this 
direction  investigations  and  improvements  on  the  observation  of  aii^tempera- 
ture,  another  similarly  on  the  hygrometer,  a  third  studies  on  clouds,  &c.  In 
such  a  manner  each  central  institution  and  principal  obsen'atory  would  remain 
in  constant  connection  with  general  meteorology,  and  in  active  exchange  of 
materials  of  observations  and  results  of  investigations  with  all  the  other  sister 
institutions,  and  thereby  not  only  be  led  on  to  new  activity,  but  will  retain  a 
liking  for  the  work.  And  if,  under  any  circumstances,  a  central  institution, 
contrary  to  expectations,  should  not  properly  perform  its  duties,  the  whole  will 
in  any  case  not  suffer  to  such  an  extent  as  if,  as  is  also  conceivable,  the  Inter- 
national Institution  did  not  work  as  might  be  wished.  If  we  conceive,  however, 
that  for  such  an  institution,  founded  on  a  grand  scale,  each  great  power  would 
have  to  contribute  a  yearlv  grant  of  at  least  7*000  thalers,  we  should  certainly 
consider  such  a  sum,  if  appropriated  to  the  respective  central  institution, 
sufficient  means  to  solve  one  of  tne  above  problems  in  a  very  satisfactory  way. 

If  the  above  view  is  a|)proved,  the  following  only  of  the  functions  proposed 
for  the  international  institution  would  remain : — 

1.  The  establishment  and  direction  of  special  international  stations,    at 

common  cost,  in  less  civilised  countries,  and  the  publication  of  their 
observations. 

2.  The  establishment  of  communications  between  the  several  central  insti- 

tutions, e*g.,  of  the  exchange  of  their  publications,  &c. 

3.  The  control  of  the  execution  of  the  decisions  of  the  Congress  from  time 

to  time,  correspondence  with  the  several  central  institutions  in  respect  of 
the  preservation  and  development  of  uniformity  of  observations,  organiza- 
tion of  new  congresses,  &c. 

I  maintain  that  the  first  of  these  three  problems  would  be  better  solved  if 
the  civilized  country  lying  nearest  to  the  less  civilized  districts  in  question,  or 
having  most  relations  to  it,  should  undertake  the  establishment  of  such 
stations,  through  its  central  institution,  and  that  the  latter  should  publish  the 
observations,  as  is  already  often  done. 

The  two  other  functions  would  certainly  be  best  performed  by  an  inter- 
national institution,  and  are  in  reality  hanaed  over,  as  a  preliminary  step,  to 
the  Permanent  Committee.  If  the  latter  should  be  able  to  deal  with  tnem 
sufficiently,  this  mode  would  be  the  simplest,  and  the  International  Institution 
quite  unnecessary.  But  if  this  should  not  be  the  case,  these  few  remaining 
ninctions  would  so  limit  the  scope  of  the  institution  that  its  creation  could 
not  meet  with  serious  difficulties.  The  end  would  be  served  by  giving  to  the 
President  of  the  Permanent  Committee  a  secretary,  at  common  costs,  and  by 
defraying  the  expenses  of  the  office  and  printing  by  contributions,  as  is  now 
already  done  to  a  smaller  extent. 

Dr.  C.  Jelikek,  Central  Meteorological  Observation,  Vienna. 

•  With  respect  to  the  question  of  the  establishment  of  an  International  Insti- 
tution for  tne  purposes  of  meteorology,  which  has  been  referred  to  the  decision 
of  the  Permanent  Committee,  niy  opinion  is  that  the  establishment  of  such  an 
institution  is  necessary,  if  the  Meteorological  Congress  of  Vienna  is  to  have 
practical  results ;  but  that  it  is  very  difficidt  to  assign  to  it  such  a  si)here  of 
action  as  shall  not  clash  with  the  operations  of  the  individual  central  institu- 
tions, and  induce  the  directors  of  these  institutions  to  abandon  certain  lines  of 
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action  hitherto  prosecuted  hy  them,  and  to  adapt  themBolves  to  the  arrange- 
ments emanating  from  the  International  Institution. 

When  Koppen  first  published  his  proposal  with  regard  to  the  establishment 
of  an  international  central  meteorological  institution,  the  chief  difficulties 
appeared  to  me  to  be  on  the  part  of  the  Governments.  I  have  since  amved  at 
the  opinion,  and  I  here  openly  acknowledge  it,  although  it  may  find  objection 
in  some  quarters,  that  the  chief  difficulties  will  arise  with  the  several  directors 
of  the  central  meteorological  institutions. 

I  think  that  the  Governments  might  be  induced  to  contribute  towards 
general  meteorological  objects,  provided  that  the  demands  made  upon  them 
were  confined  within  moderate  bounds.  The  amount  quoted  by  Koppen 
(260,000  franca)  must  be  greatly  reduced,  perhaps  to  the  10th  part.  The 
Governments  of  Italy,  Portugal,  and  Austria  have  already  declared  themselves 
ready  to  assist  in  principle,  and  there  can  be  no  doubt  that  the  other  Govern- 
ments, at  least  the  minority  of  them,  will  follow  this  example. 

We  must,  however,  abandon  the  idea  of  an  international  publication,  in  the 
sense  of  discontinuing  the  publication  of  original  observations  by  the  various 
central  institutions. 

There  remain,  then,  as  common  subjects  of  activity : — 

(a.)  The  establishment  of  stations  in  remote  districts. 

(b,)  „  „        on  mountains. 

(c.)  Investigations  of  an  instrumental  nature,  and  experiments. 

(J.)  Publication  of  the  observations  of  such  stations  as  do  not  fall  within 
the  network  of  observations  of  existing  central  institutions,  or  which 
are  not  published  by  the  latter. 

(e.)  Construction  of  daily  meteorological  charts  for  Europe  and  Asia,  on  the 
basis  of  trustworthy,  and  as  far  as  possible  of  complete,  data ;  and 
discussion  of  atmospheric  disturbances. 

(/.)  Continuation  of  the  mvestigation  into  the  conditions  of  temperature 
of  the  earth,  as  treated  in  such  an  admirable  manner  by  Dove,  with 
the  utilization  of  the  most  recent  and  trustworthy  data,  in  which 
I  would  urge  the  grouping  of  the  aggregate  materia  s  (induing 
the  older)  in  a  uniform  manner,  and  expressed  in  the  same  units  of 
scale. 

(ff,)  Discussion  of  the  rainfall  of  the  earth  (omitting  perhaps  North  America, 
for  which  we  have  Schott's  excellent  work)  in  a  similar  manner  to 
that  done  by  Raulin  for  South  France,  and  Schott  for  North 
America,  in  which  one  and  the  same  measure,  millimetres,  should  be 
used.  Many  other  general  problems  of  a  similar  nature  might  be 
found. 

The  method  of  solution  will,  I  think,  be  by  the  Permanent  Committee  dis- 
tributing the  work  among  the  different  directors  of  the  central  institutions  or 
other  meteorologists,  and  coming  to  an  agreement  with  them  as  to  the  investi- 
gation to  be  undertaken,  as  well  as  regarding  the  cost  and  duration  of  the 
same.  This  assistance  should  be  so  calculated  that  not  only  the  cost  of  print- 
ing should  be  covered^  but  that  each  person  undertaking  such  work  should  be 
enabled  to  engage  suitable  assistants  for  a  certain  time  (perhaps  from  1  to  3 
years,  with  permission  to  increase  the  period). 

A  portion  of  the  specified  subvention  must  of  course  be  voted  to  the  Presi- 
dent of  the  Permanent  Committee  for  the  payment  of  an  assistant,  defrayment 
of  printing,  postage,  and  other  ordinary  expenses.  According  to  this  my 
proposal,  the  International  Institution  would  reallv  amount  to  an  organisation 
on  a  permanent  footing  of  the  present  so-called  Permanent  Committee.  The 
operations  of  a  general  scope,  however,  need  not  be  carried  on  at  one 
and  the  same  place ;  on  the  contrary,  a  distribution  amoog  the  different  insti- 
tutions seems  desirable,  and  the  engagement  of  meteorologists  not  connected 
with  them ;  in  the  same  way  the  general  publications  might  be  most  con- 
venientiy  done  at  the  place  wnere  the  materiids  have  been  discussed. 

Perhaps  at  a  later  period,  when  the  activity  of  the  Permanent  Committee 
shall  have  borne  fruit,  a  further  step  nuiy  be  taken  towards  the  creation  of  an 
International  Meteorological  Institution.  In  the  meantime  I  must  look  upon 
any  precipitate  action  as  serious;  especially  it  appears  to  me  dangerous  to 
refer  all  general  problems  to  one  and  tne  same  central  institution* 
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R.  H.  SooTT,  F.R.S.,  Meteorological  Office,  LondoD. 

I  do  not  know  that  I  can  add  mucli  to  the  remarka  which  I  made  at  Vienna 
on  the  subject  of  the  proposition  for  an  International  Meteorologi(»J 
Institution. 

However  theoretically  desirable  such  an  establishment  may  seem  to  be,  it 
appears  to  me  that  the  difficulties  to  be  met  with  in  callinj^  it  into  existence 
are  so  serious  as  to  preclude  any  present  possibility  of  carrying  out  the  project^ 
to  a  practical  issue. 

I  am,  therefore,  decidedly  of  opinion  that  the  efforts  of  meteorologists 
should  be  devoted  to  working  out  each  for  his  own  country,  the  various 
problems  of  the  science  on  principles  in  as  close  harmony  as  is  possible  with 
those  followed  by  adjacent  countries. 

I  may  further  state  that,  having  consulted  the  Meteorological  Committee  of 
the  Roval  Society  on  the  subject,  I  am  informed  by  them  that  they  do  not 
think  that  it  would  be  of  any  practical  utility  at  present  to  bring  under  the 
notice  of  the  British  Government  a  proposal  for  the  establishment  of  an 
International  Meteorological  Institution. 


Professor  G.  Cantont,  University,  Pavia. 

I  have  carefully  examined  the  remarks  of  MM.  Wild  and  Jelinek  on  this 
question,  accordin^if  to  the  communications  made  by  our  President. 

I  do  not  think  it  convenient  that  an  international  institution  should  be 
established  until  such  time  as  the  Permanent  Committee  shall  have  accom- 
plished the  duties  assigned  to  it  by  the  Congress  of  Vienna,  which  elected  it, 
because  the  Committee  derives  its  powers  direct  from  the  representatives  of  the 
European  states. 

It  will,  however,  be  useful  that  the  Committee  should  formulate  a  detailed 
proposal  on  this  object,  in  order  to  submit  it  to  the  deliberations  of  another 
International  Congress,  as  proposed  by  the  Congress  of  Vienna  after  a  lapse 
of  five  years. 

It  is  also  very  desirable  that  the  Committee  should  come  to  an  understand- 
ing with  the  central  institutions  of  the  principal  countries  in  order  to  resolve  the 
difficidties  respecting  the  objects  and  limits  of  the  publications  and  investign- 
tions  which  should  be  entrusted  to  the  International  Institution.  In  we 
same  way  the  Permanent  Committee  should  directly  influence  the  Govern- 
ments of  the  principal  countries  in  arranging  the  amount  of  a  special  vote  for 
this  purpose. 

I  shall  now  make  a  few  remarks  on  the  above  proposals  of  MM.  Wild  and 
Jelinek. 

I  think  with  M.  Wild  that  it  would  be  very  difficult  for  the  International 
Institution  to  accomplish  by  itself  all  the  work  of  reduction  and  collation  of 
all  the  observations  made  at  the  principal  stations  of  the  different  European 
countries.  As  I  stated  in  my  communication  of  yesterday  it  would  be  better 
to  leave  to  the  Central  Institutions  of  these  countries  the  care  and  the  work 
for  the  respective  districts.  Thus  each  one  is  more  interested  in  promoting 
the  progress  of  the  work,  and  is  better  able  to  present  in  a  definite  shape  the 
observations  made  at  the  stations  under  its  direction. 

I  also  agree  with  MM.  Wild  and  Jelinek  that  the  International  Institution 
should  undertake  simply : — 

1.  The  publication  of  the  results  of  observations  taken  at  stations  which  do 
not  depend  upon  any  central  institution,  while  promoting  the  establishment  of 
new  stations  in  more  distant  or  more  important  regions. 

2.  The  construction  of  charts  or  meteorological  maps  to  assist  in  the  deter- 
mination of  the  laws  of  the  principal  meteorological  ana  magnetical  phenomena 
of  the  globe.  The  plan  proposed  by  Captain  Hoffmeyer  should  be  aided  and 
loured. 

3.  The  making  of  experiments  on  instruments  most  suitable  for  observa- 
tions at  meteorological  stations  of  different  orders. 

4.  The  facilitating  of  communications  between  the  central  institutions,  for 
the  adoption  of  uniform  regulations  for  the  exchange  of  publications. 
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On  the  other  hand,  I  do  not  agree  with  them  as  to  the  idea  of  the  division 
of  meteorological  studies  in  such  a  way  that  one  person  or  central  institution 
sliould  undertake  exclusively  a  certain  class  of  facts  in  collecting  all  the  data 
relating  to  the  whole  of  the  globe.  The  division  of  ^labour  in  every  art  is 
useful  when  it  recognises  the  relations  existing  between  the  different  puts  of  a 
system  or  organism.  The  International  Committee  or  institution  nas  been 
conceived  precisely  with  the  view  of  preparing  the  materials  which  lead  to  the 
discoverv  of  the  general  laws  of  the  vanations  of  weather^  and  these  are  the 
result  of  the  contemporaneous  and  successive  reciprocal  influences  of  the  diffie- 
rent  meteorological  elements  (Temperature,  Pressure,  Winds,  &c.)*  Hence  the 
above-mentioned  division  of  studies  would  hinder  instead  of  assisting  the 
diacoveiy  of  these  laws. 

Dr.  C.  Beuhns,  Observatory,  Leipzig. 

The  different  views  which  have  been  promulgated  at  the  Vienna  Congress 
respecting  the  establishment  of  an  international  institution  has  made  it  appear 
to  me  almost  impossible  to  found  such  an  institution,  towards  which  all  states 
should  contribute.  The  Governments  would  hardly  vote  money  to  an  institute 
over  which  they  can  exercise  no  influence,  and  at  which  they  are  not  always 
represented. 

As  MM.  Buys  Ballot,  Jelinek,  and  Wild  have  already  stated  in  their 
proposals  the  several  functions  which  would  f&ll  to  an  international  institution, 
I  shall  summarize  these  functions  in  the  following  words. 

The  International  Institution  has  to  promote  Meteorology  in  everyway,  and 
with  this  object,  to  advise  and  carry  out  works  of  general  scope. 

The  International  Institution  would,  I  think,  be  most  practicably  brought 
into  existenoe'by  the  establishment  of  a  Meteorological  Society,  whose  members 
should  hold  periodical  meetings,  at  which  investigations  suitable  to  the  state  of 
the  science  at  the  time  should  be  considered,  and  be  entrusted  to  a  Council  for 
execution. 

This  Meteorological  Society  should  keep  up  the  communication  between  its 
members  by  means  of  publications,  and  in  fact  by  a  periodical  Journal,  in 
which  should  be  given  uninterrupted  reports  on  the  carrying  out  of  the 
decisions  and  other  important  communications,  and  ako  by  publications  at 
irregular  intervals,  containing  the  observations  of  remote  foreign  stations, 
meteorological  charts,  discussion  of  atmospheric  disturbances,  &c. 

Each  member  should  receive  the  publications  gratis,  in  consideration  of  a 
certain  contribution.  In  like  manner  the  institutions  which  pa^  a  similar 
contribution,  and  would  possess  in  their  directors  representatives  with  right  of 
voting,  &c.  If  the  contributions  of  the  members  should  not  cover  the  expense 
of  printing,  the  Governments  must  be  requested  to  grant  a  yearly  sum  to  the 
society,  in  the  same  wav  as  is  already  done  for  some  academies,  e.g.,  the  Royal 
Leopold-Caroline  Academy.  In  consideration  of  this  support  the  respective 
States  might  receive  a  number  of  copies  of  the  publications. 

It  is  hoped  that  by  this  means  sufficient  funds  will  be  received  to  enable  the 
President  to  engage  and  remunerate  a  number  of  scientific  men  for  the 
preparation  of  pubhcations  and  other  operations. 

If,  lastlv,  every  member  would  bind  himself  to  forward  his  own  meteoro- 
logical publications  to  the  International  Society,  a  library  unique  in  ite  kind 
would  be  created  in  time,  which  would  offer  to  the  members  data  and  means  for 
carrying  out  meteorological  investigations  of  every  kind. 

The  Meteorological  Society  must  have  the  civil  riffhts  of  an  individual,  to  be 
able  to  receive  presents,  invest  money,  &c.,  and  gradually  endeavour  to  obtain 
a  capital  in  funds  as  well  as  in  moveable  proper^. 

The  locality  would  of  course  be  settled  by  the  society  itself,  and  would 
mainly  depend  on  the  residence  of  the  President. 

These  explanations  will  suffice  to  show  that  I  consider  the  international 
institution  as  a  purely  scientific  organ,  to  promote  Meteorology  in  all  direc- 
tions, and  yield  works  which  in  time  will  be  of  lasting  value  for  Meteorology. 
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Professor  E.  Plantamodb,  Greneva,  to  Mr.  Scott. 

I  have  just  read  the  article  published  by  M.  Wild  in  the  last  number  of  the 
"  Zeitschnft  der  oestenreichischen  Gesellschaft  fur  Meteorolo^e  "  (16th  August) ; 
my  first  idea  was  to  address  to  M.  Jelinek  a  letter  with  the  request  to  insert 
it  in  his  Journal,  in  which  I  should  have  explained  the  object,  the  scope  and 
the  attributes  of  an  International  Meteorological  Institute,  which  I  understand 
in  a  manner  quite  different  from  the  establishment  combated  by  M.  Wild  in 
his  article. 

I  was  preventad  therefrom  by  several  reasons : — first,  the  accumulation  of  ' 
arrears  during  my  absence  leaves  me  at  present  no  time  for  preparing  a  de- 
tailed report  upon  this  question,  and  furtner,  I  have  some  hesitation  in  address- 
ing myself  to  M.  Jelinek,  whom  I  know  to  be  a  declared  opponent  of  the 
establishment  in  ouestion ;  lastly,  M.  Wild's  article  being  entitled  "  Proposal 
to  the  Permanent  Committee  of  the  Meteorological  Congress,''  I  thought  that 
it  would  be  best  to  communicate  with  one  of  the  members  of  this  Committee,  so 
that  when  this  question  should  be  considered  by  that  body,  the  project  of  an 
establishment,  such  as  I  conceive,  might  be  discussed,  and  to  yourself  in  par- 
ticular, for  several  reasons,  among  others  that  you  scarcely  took  any  part 
in  the  discussion  which  ensued  on  the  subject  in  the  Congress  of  last  year.  I 
need  not  say  that  if  you  should  wish  for  any  explanation  or  more  detailed 
development  of  any  points,  I  should  be  quite  ready  to  give  it. 

M.  Wild  (as  well  as  other  members  of  the  Congress,  as  far  as  I  could  perceive) 
is  especially  prepossessed  with  the  fear  that  the  creation  of  an  international 
institution  would  involve  the  depreciation  of  the  importance  of  the  central 
institutions  in  the  different  countries.  In  justification  of  this  fear,  he  supposes 
that  the  stations  selected  as  international  stations  would  be  under  the  immediate 
direction  and  control  of  the  international  institution ;  he  concludes  therefrom 
that  the  national  institutions,  having  no  longer  the  direction  of  any  stations  but 
those  of  the  second  and  third  order,  and  havmg  no  longer  to  occupy  themselves 
with  any  questions  but  those  relating  to  local  climatology,  would  lose  much  of 
their  importance.  But  I  have  never  had  the  idea  of  attributing  such  a  function 
to  the  international  institution,  or  of  giving  it  the  direction  of  any  station. 
Everything  that  concerns  the  relations  between  any  station  whatever  and  the 
central  institution  of  the  country  would  remain  precisely  on  the  same  footing 
as  heretofore,  and  nothing  would  be  changed  in  the  form  of  publication  adopted 
in  each  country.  The  functions  of  the  international  institution  would  consist 
in  the  publication  of  a  resum^  of  the  different  national  publications,  a  r^um^ 
in  which  all  the  data  suitable  for  exhibiting  the  atmospheric  movements  and 
phenomena  would  be  grouped  in  a  synoptic  manner,  and  in  a  form  rendering 
them  inter-comparable.  The  end  would  oe  attained  by  giving  to  the  publica- 
tion,  hitherto  undertaken  by  Dr.  Buys  Ballot,  a  development  and  an  extension 
the  realization  of  which  would  be  impossible  without  the  co-operation  and 
participation  of  all  civilized  countries.  M.  Wild  seems  to  think  that  the  end 
is  attained  by  collecting  in  the  same  librarv  all  the  publications  of  the  different 
countries,  because  we  have  thus  at  hand  all  the  materials  available  for  the 
study  of  meteorology.  But  if  the  complete  collection  is  to  be  found  in  some 
creat  centres  it  is  not  the  case  with  many  others,  and  the  difficulty  of  procuring 
xhe  necessary  materials  is  an  obstacle  to  the  undertaking  of  investi^tions  which 
for  this  reason  are  almost  unapproachable  in  the  case  of  a  private  individual. 

Then  again,  the  form  even  of  these  publications,  which  contain  in  addition 
to  the  required  data  a  mass  of  purely  chmatological  materials,  renders  them  very 
inconvenient  for  general  investigations,  irrespectively  of  their  not  being  made 
in  a  synoptical  manner,  and  their  being  expressed  in  different  scales  according 
to  the  various  countries,  &c.  M.  Wild  estimates  the  amount  which  ought  to  be 
contributed  by  a  great  power  to  the  work  devolving  on  the  International  Insti- 
tution at  7,000  thalers ;  I  think  he  has  greatly  exaggerated  it,  and  from  what 
Dr.  Buys  Ballot  has  told  me  as  to  the  cost  of  the  publication  of  the  Utrecht 
Annals  I  am  convinced  that  an  infinitely  smaller  sum  would  amply  suffice. 
M.  Wild  would  prefer  that  this  extra  outlav  of  7)000  thalers  for  the  meteoro- 
logical service  of  the  great  countries  should  form  part  of  the  allowance  of  the 
central  institutions,  the  directors  of  which  should  have  special  investigations 
made  by  sttvans  placed  under  their  directions. 
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But  would  not  this  be  to  stifle  individual  initiation,  and  to  monopolize  all 
scientific  research  in  the  hands  of  the  directors  of  national  institutions  in  such 
a  way  as  to  have,  so  to  speak,  only  an  official  science  P  The  expenses  relating 
to  the  organization  of  a  meteorological  system  unfortunately  require  the 
intervention  of  the  state,  and  everything  which  concerns  the  collection  of 
materials  in  each  country  has  an  official  character.  A  publication  such  as  I 
conceive  it,  would  place  the  data  requisite  for  the  study  of  meteorology  in 
genend  in  the  hands  of  each  savant,  and  not  merely  of  a  small  number  of 
persons  owing  to  their  official  position. 

►  Do  you  not  think  that  in  England,  Germany,  and  elsewhere  there  are  savans 
who  would  be  desirous  of  undertaking  meteorological  investigations  if  thev  had 
the  necessary  materials,  and  who  would  be  capable  of  executing  them,  and  who 
on  the  other  hand  do  not  care  to  abdicate  their  individual  initiative,  and  to 
work  under  the  direction  of  the  official  representative  of  science  in  their 
country? 

Lastly,  I  do  not  share  the  opinion  expressed  by.  M.  Wild  at  the  top  of 
page  243,  namely,  that  tables  containing,  like  those  of  Dr.  Buys  BaUot,  the 
deviations  from  the  daily  means  of  temperature,  barometer,  &c.,  with  the 
normal  values,  have  scarcely  any  more  use  in  the  present  state  of  the  science ; 
but  the  discussion  of  this  subject  would  lead  me  too  far.  I  also  limit  myself 
to  expressing  the  opinion  that  the  reduction  of  the  barometer  to  the  level  of 
the  sea  becomes  too  uncertain  as  soon  as  the  height  of  the  station  is  consider- 
able, as  is  the  case,  for  instance,  at  all  or  nearly  all  the  stations  in  Switzerland. 
Having  had  occasion  to  calculate  and  discuss  a  very  great  number  of  barome- 
tHcal  determinations  of  heights,  I  have  arrived  at  this  conclusion. 

I  conclude  with  this  remark.  Has  not  the  study  of  the  movements  of  the 
atmosphere  been  too  exclusively  directed  during  recent  years  with  a  view  to 
its  application  to  the  prediction  of  storms  on  the  coasts,  and  to  the  system  of 
warnings?  I  by  no  means  wish  to  deny  the  practical  importanoe  and  utility  of 
such  inquiries,  only  it  appears  to  me  that  it  is  solely  from  this  point  of  view 
that  international  atmospherical  phenomena  have  been  studied  for  some  time 
pasty  and  that  other  points  of  view  have  been  completely  abandoned. 
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APPENDIX  H. 


List  of  Observations  made  at  distaih?  Stations  received  by 
M.  Buys  Ballot. 

America. — Buenos  Ayres. 
,,  Paramaribo. 

Africa. — Suez. 
„        Ismailia. 
-  „        Port  Said« 

Asia. — ^Nagasaki. 

IjIST  of  Obsbbvatioi^s  made  at  distant  Stations  received  at  the 
Meteouolooigal  Office,  London. 

Bermuda  (Anemograms). 

Beyrout. 

Bahamas'  Lighthouses. 

Falkland  do. 

Gibraltar. 

Heligoland  Lighthouse. 

King  George's  Sound  Lighthouse  (W.  Australia).  • 

Patras,  Greece. 

St.  John's,  Newfoundland. 

Sombrero  Lighthouse. 


APPENDIX  L 


CiHCTTLAB  requesting  Information  riespecting  the  Existing  Sebies  of 
Meteobolooical  Obsebvations  in  various  Countbies. 

In  order  to  facilitate  meteorological  investigations  it  would  assist  materially 
if  it  were  known  what  series  of  printed  or  unpublished  observations  extending 
over  many  years  exist  in  the  various  coimtries. 

The  Congress  of  Vienna  commissioned  the  Permanent  Committee  to  collect 
and  publish  the  data  in  question,  and  in  the  execution  of  this  duty  I  venture 
to  address  the  following  questions  to  you»  and,  in  the  interest  of  science^ 
request  the  fovour  of  a  reply  to  the  same  by  the  end  of  May  1875. 

1.  What  meteorological  publications  have  hitherto  emanated  from  your 
institution  ?  I£  is  desirable  to  give  the  exact  titles^  number  of  volumes,  years, 
and  also  the  publishers. 

2.  What  other  meteorological  publications  of  importance,  especially  those 
refeiring  to  a  series  of  years,  exist  m  your  country  ?  Particulars  as  to  the  titles, 
publishers,  date,  and  price  are  desirable. 

3.  Are  there  any  series  of  unpublished  observations  in  your  district  7  Is 
provision  made  for  their  safe  preservation  ?  Are  manuscript  copies  of  such 
made  and  lodged  in  any  certain  place? 

4.  Are  such  series  of  observations  which  are  only  in  MS.  available  for  use, 
and  in  what  manner  ?  Are  the  originals  lent  out,  or  can  they  be  referred  to 
where  they  are  kept,  or  are  copies  supplied  with  or  without  payment  ? 

5.  Do  any  tables  of  the  monthly  and  yearly  mean  values  of  the  most  impor- 
tant elements  exist,  especially  for  Temperature,  Rainfall,  Pressure,  and  Wmd ; 
or  if  normal  values  are  deduced  from  them,  a  copy  of  the  above-mentioned 
mean  values  (for  each  separate  vear),  or  at  least  of  the  calculated  normal 
means,  with  particulars  as  to  the  number  of  years  from  which  they  were 
deduced,  would  be  thankfully  received  by  the  Permanent  Committee. 

As  the  Committee  wishes  to  take  up  as  little  as  possible  of  your  time  in 
answering  the  above  Questions,  I  beg  to  state  that,  in  tne  event  of  their  having 
been  ab^y  answerea  elsewhere,  a  reference  to  the  publication  in  which  they 
appear  would  perfectly  suffice. 
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APPENDIX  K, 


Resolutions  of  the  Vibnka  Congress.* 

The  following  are  the  Questions  contained  in  the  Programme  of  the 
Vienna  Congress,  with  the  respective  Besolations  or  Decisions  to  which 
they  gave  rise. 

•  Questions.  Resolutions. 

I.  Instrumental. 

1.  What  is  the  hest  form  of       The  reply  to  the  question  respecting  the 

Barometers  for  stations  of  the    mercurial  harometer  is  to  he  postponed,  inas- 

second  order?  much  as  it  la  desimble  previoualyto  obtain 

Is  the  use  of  Aneroids  for    reports  firom  all  directors  on  the  Barometers 

such  stations  admissible?  employed  in  their  systems,  in  reference  to 

construction  and  price. 

Aneroids  should  not  be  employed  at  stations 
where  there  is  no  other  barometer,  but  they 
are  admissible  as  interpolation  instruments 
alongside  of  the  mercurial  barometer. 

It  was  considered  impossible  to  lay  down 
fixed  rules  and  regulations  for  general  adop- 
tion in  the  exposure  of  Thermometers,  because 
regard  must  oe  had  to  local  conditions,  and 
the  mode  of  exposure  which  is  most  to  be 
recommended,  in  a  space  which  is  open  and 
accessible  to  all  winas,  and  at  a  height  of 
41  to  6  feet,  cannot  be  used  everywhere. 

ItjKould  be  desirable  that  investigations  on 
the  influence  of  height  and  exposure  shoidd 
still  be  carried  on  at  the  central  or  chief 
stations. 


2.  ^hat  mode  of  exposure 
of  Thermometers  for  the  obser- 
vation of  Air  Temperature  is 
the  best  and  most  suitable  for 
general  adoption  ? 


3.  What  is  the  beat  con- 
struction of  Maximum  and 
Minimum  Thermometers  ? 


With  regard  to  Casella's  minimum  and 
Hermann  and  Pfister's  metallic  thermometer, 
the  result  of  long  experience  is  that  these 
instruments  are  ft^quently  deranged,  and 
that  therefore  they  cannot  be  recommended 
for  stations  in  which  they  cannot  properly  be 
controlled  and  regulated.  For  minimum  thermometers  it  is  better 
to  employ  Amyl-alcohol,  instead  of  ordinary  alcohol,  because 
the  boiling  point  of  the  former  is  356°  F.,  and  therefore  there  is 
less  fear  of  distillation.  Finally,  it  should  be  recommended  in 
iJl  instructions  for  observers  to  add  the  rule  : — by  continual  com- 
parisons of  the  indications  of  maximum  and  minimum  thermometers 
with  an  ordinary  thepnometer  placed  beside  them,  to  obtain  a  control 
on  their  uniform  action,  and  the  corrections  which  are  to  be  applied 
to  them. 

As  the  Congress  has  fixed  the  end  of  the  meteorological  day 
at  midnight,  it  is  desirable  that  the  maximum  and  minimum 
should  M  noted  at  the  last  observation  of  the  evening,  and 
entered  on  the  day  on  which  they  are  taken. 


4.  What  instruments  should 
be  employed  for  determininff 
the  intensity  of  Radiation,  and 
in  what  wav  can  the  compara- 
bility of  the  results  obtained 
be  ensured  ? 


Experiments  on  this  subject  are  recom- 
mended to  physicists  and  directors  of  the 
central  and  normal  stations,  but  cannot  as  yet 
be  brought  into  the  sphere  of  regular  obser- 
vations. 


♦  This  snmmary  has  been  prepared,  at  Professor  Wild's  request,  by  Mr.  Scott,  as 
Secretary, 


Digitized  by 


Google 


61 


5.  Wliat  appantua  is  tha 
best  for  detennining  Earth 
Temperatures  ? 

At  what  depths  should  the 
observations  be  taken  in  order 
to  attain  the  uniformity  which 
is  desirable  ?  ^ 


^It  fippeafB  that  Lftmont's  method,  with  the 
use  of  a  wooden  tube,  cives  more   trust- 
worthy results  than  the  thermometers  with 
long  tubes  which   reach   into   the  ground, 
because  in  the  latter  the  influence  of  the 
metal  case  afiPects  the  accura<^  of  the  reduc- 
tion.     But  on  the  average  of  the  year  the 
differences  nearly  compensate  each  other.    It 
also  appears  that  the  aspect  in  which  the 
thermometers  are  sunk  has  a  great  influence, 
and  so  has  also  the  nature  of  the  soil,  so  that  attention  must  be 
paid  to  these  circumstances,  in  order  to    obtain  comparable 
results.    New  experiments  8houl4  be  recommended  in  various 
countries,  in  order  to  decide  the  question  at  what  depths  obser- 
vations should  be  taken. 

In  order  to  carry  the  inquiry  further  it  is  recommended  that 
classes  of  rocks  and  soils  should  be  sought  for  which  behave 
similarly  with  r^ard  to  the  propagation  of  heat  within  ^em. 
In  order  to  obtain  more  special  details  on  this  Question,  it  must 
be  specially  recommended  to  the  nptice  of  tne  experimental 
stations  for  Agriculttire  and  Forestiy. 


6.  What  apparatus  should 
be  emploved  for  the  determi- 
nation of  tne  Hygrometric  con- 
dition of  the  air? 

Are  the  Wet  and  Dry  Bulb 
Thermometers  sufficient  ? 

Can  the  Hair  Hydrometer 
be  employed,  and  under  what 
restrictions? 


Although  the  defects  of  the  Dry  and  Wet 
Bulb  Hygrometer  are  not  to  be  denied,  and 
it  is  most  important  to  reconmiend  to  phy- 
sicists experiments  towards  the  discovery  of 
new  apparatus,  and  some  other  method  for 
the    determination  of   Humidily,    yet   that 
hygrometer  cannot  asyet  be  renlaoea  by  any 
other  instrument.     The  use  of  hair  hysro- 
meten  can  only  be  made  with  safety,' if  their 
indications  are  constantly  conlroUed  by  com- 
parison with   the   psychrometer,  and   their 
corrections  from  time  to  time  determin»l, 
especially  near  the  point  of  saturation,  where  they  often  give  too 
low  readings.    The  exi)eriments  in  Russia  lead  to  the  conclusion 
that  the  use  of  the  hair  hygrometer  can  be  reoom  mended  under 
the  above  conditions,  especially  for  low  temperatures. 

Finally,  experiments  on  the  applicability  of  usual  tables  for 
hygrometric  reductions  in  damp,  or  in  very  dry,  air  are  veay  much 
to  be  recommended,  and  especially  the  experiments  of  M.  Cantoni, 
according  to  which  the  production  of  an  artificial  movement  of 
the  air  about  the  psychrometer  brings  its  results  into  uniformity 
with  those  of  the  chemical  method,  whatever  the  decree  of 
humidity  may  be ;  these  should  be  repeated  under  other  cumatal 
conditions. 


7.  In  what  way  can  uni- 
formity in  describing  the 
Directions  of  the  Wind  be 
attained? 

Is  the  deduction  of  the 
mean  Direction  of  the  Wind 
1^  Lambert's  formula  desira- 
ble? 

Is  it  desirable  or  not  to  in- 
clude yeryhght  winds  (force 0) 
in  constructing  Wind  Roses 
for  the  Direction  of  the  Wind  ? 


second  (1  mile  per 
counted  as  Cabns. 


1.  To  introduce  the  English  designations  of  ' 
the  directions  of  the  wind  :  —  N.  =  North, 
E.  =  East,  S.  =  South,  W.  =  West. 

2.  To  give  only  16  directions  of  the  wind 
in  the  wind  rose.  In  the  case  of  intermediate 
directions  of  the  wind  being  observed,  it  is 
proposed  to  count  them  alternately  to  the 
one  side  or  the  other. 

The  application  of  Lambert's  Formula  is 
not  to  be  recommended,  but  on  the  other 
hand,  the  frequency  and  mean  force  of  the 
wind  which  correspond  to  the  different  direc- 
tions should  be  given  in  numbers.  In  the 
distribution  in  the  wind  rose  those  winds 
whose  velocity  is  less  than  i  metre  per 
hour)  are  not  to  be  regarded,  but  are  to  be 
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The  proposal  of  M.  v.  Oettin^en  to  reduce  tlie  wind,  in 
Direction  and  Force,  immediately,  to  the  four  cardinal  direc- 
tions is  oonaidered  as  only  suitaole  for  special  investigations. 

The  direction  of  the  wind  in  the  various  strata  of  clouds  (the 
cloud  drift)  should  be  observed  and  noted. 


'8.  What  scale  should  be 
employed  for  the  Force  of  the 
Wind  when  it  is  determined, 
not  by  actual  measurement, 
but  omy  by  estimation? 


9.  Is  it  desirable  to  intro- 
duce simple  dial  instruments 
for  determining  the  Velocity  of 
the  Wind? 

What  units  should  be  taken 
for  the  discussion  of  the  Velo- 
city of  the  Wind  ? 


The  Congress  h  not  in  a  position  to  recom- 
mend a  general  scale  for  the  estimation  of 
wind  force,  but  expresses  the  wish  that  a 
gradual  advance  should  be  made  towards 
giving  the  velocity  of  the  wind  in  metres  per 
second. 

The  Congress  recommends  that  the  simple 
apparatus  for  measuring  the  force  of  the  wind, 
which  has  been  proposed  by  M.  Wild,  and  is 
already  used  in  Switzerland,  Baden,  and 
Russia,  should  be  introduced  as  soon  as 
possible  at  stations  of  the  second  order. 

Furthermore,  the  Congress  proposes  that 
the  velocity  of  wind  obtained  by  means  of 
anemometers  should  be  expressed  in  metres 
per  second,  and  recommends  the  preparation 
of  tables  for  facilitating  the  mutual  conversion 
of  the  velocity  of  the  wind  when  given  in 
metres  per  second,  kilometres  per  hour,  or 
English  miles  per  hour.^ 


10.  What  is  the  best  form, 
size,  and  mode  of  exposure  of 
Rain  Gauges? 

At  what  hour  of  the  day 
should  the  fall  be  measured  ? 


The  Congress  considers  it  best  to  propose 
for  aU  rain-gauges  a  circular  receiver  of  one- 
tenth  square  metre  surface  ( 14  ins.  diameter), 
and  to  provide  the  edge  with  a  strong  turned 
ring  of  brass  formed  conically. 

in  the  erection  of  rain-gauges,  care  roust 
be  taken  that  the  receiver  should  not  be  less 
than  one  metre  (or  still  better  li  metre) 
(from  3  to  4i  feet)  above  the  ground,  to  adnut  of  the  inspection 
of  the  receiver  and  of  the  easy  removal  of  it.  Under  all  circum- 
stances,  in  the  publication  of  the  results,  the  distance  of  the 
receiver  from  the  ground  ought  to  be  given.  As  to  the  size  of 
the  collector,  no  general  rules  can  be  given,  inasmuch  as  this 
must  be  regulated  according  to  the  local  amount  of  rain,  but 
under  all  circumstances  the  construction  of  the  rain-gauge 
must  be  of  such  a  kind  that  the  evaporation  of  the  water 
collected  is  prevented  as  much  as  possible. 

In  all  cases,  where  it  can  be  done,  the  measurement  of  the 
amount  should  take  place  immediately  at  the  end  of  the  fall ;  in 
other  cases  the  first  ooserving  hour  of  the  day  is  recommended. 
The  amount  measured  in  that  case  is  to  be  put  down  in  the 
register  for  the  previous  day. 

In  a  special  oolunm  in  the  register,  wherever  possible,  should 
be  ffiven  the  duration  of  the  fiill,  expressed  in  hours,  in  addition 
to  the  quantity  of  rain. 


1 1 .  Should  the  days  of  Rain 
and  Snow  be  counted  sepa- 
rately or  together  ? 


In    the    register,    under   the    column    of 
**  Remarks,"  the  character  of  the  precipita- 
tion   should    be   indicated    by  the  symbols 
adopted  by  the  Congress,  and  ftirthermore, 
in  the  monthly  resum^,  the  sum  of  all  the 
days  of  predpitotioit  should  be  given  and  the 
number  of  days  with  snow,  nail,  and  graupel  should  be  especially 
noticed.    The  days  are  to  be  counted  as  snow  days  on  which 
both  snow  and  rain  fell. 

In  the  register  two  columns  are  to  be  introduced  for  precipi- 
tation ;  one  for  the  amount  of  fall,  the  second  for  the  depth  of 


Digitized  by 


Google 


63 


•now,  wlule  the  diuation  of  the  hH,  ezpreased  in  hours,  is  to  be 
given  in  the  column  for  Remarks. 

In  the  publication  of  the  yearly  resum^  should  be  further 
shown— 

a.  The  maximum  fall  in  24  hours  from  month  to  month. 

b.  The  number  of  days  of  ML  which  are  bdow  one  millimetre 

SO*  04  in.),  and  the  number  of  those  which  are  below 
^millimetre  (0*01  in). 


12.  Is  it  desirable  in  giving 
the  &Us  of  Hail  to  draw  a  dis- 
tinction between 
and  true  Hail? 


'  Graupel ' 


Hail  is  to  be  described  as  a  precipitation  of 
frozen  water,  in  which  the  stones  attain  such 
a  magnitude  that  th^  may  be  expected  to  do 
dama^i^  to  agricultural  products. 

It  IS  recommended  that  there  shall  be  only 
one  column  for  *'  Hail,''  and  that  falls  of 
'*  Graupel,"  but  only  such  as  are  absolutely 
indumUable,  should  be  indicated  bv  a  small  star,  inserted  close 
to  the  entrjT,  or  by  a  spnbol  differing  slightly  from  that  for 
Hail.  This  will  render  it  possible,  besides  counting  the  fiidls 
indiscriminately,  to  pick  out  the  one  exceptional  case.  Further- 
more it  is  desirable  that  in  the  column  "  Remarks  "  more 
special  details  should  be  given  of  the  entire  phenomenon,  size 
of  stones,  direction  of  motion  and  superficial  extent  of  the 
hailstorm,  existence  or  the  contrary  of  tnunderstorms,  damage 
done,  &c. 


13.  a.  In  counting  Thunder- 
storms, should  the  Storms,  as 
such,  or  the  Days  of  storm  be 
given?     .     . 

b.  In  what  way  should  the 
instances  of  Sheet-lightning  be 
noticed? 


In  order  to  obtain  values  which  admit  better 

of   comparison  it    is.  recommended  only  to 

count  the  days  of  thunderstorms,  but  this  is 

not  intended  to  prevent  individual  observers 

from  insertinff  in  the  column  of  "  Remarks," 

in  addition  the  number  of  the  storms,  the 

time  of  their  commencement,  their  duration, 

direction  of  motion,  &c. 

As  days  of  storm  only  those  are  to  be  noted  on  which  both 

lightning  and  thunder  have  been  observed.    If  only  b'ghtning 

without  thundw  has  been  noticed,  the  entry  for  the  day  must 

be  sheet  lightning. 


14.  What  apparatus  is  to  be 
recommended  for  the  measure- 
ment of  evaporation  7 

What  is  the  most  suitable 
exposure  for  the  Evaporation 
gauge? 


As  the  results  to  be  obtained  from  atmometers 
have  not  yet  been  sufficiently  determined,  the 
Congress  recommends : — 

1.  As  a  general  rule,  for  the  present,  to 
introduce  observations  of  evi^^ation  only  at 
meteorological  stations  of  the  first  order. 

2.  By  careful    investigation  to  determine 
what  will  be  the  influence  on  the  results  of 
the  nature  of  the  material  of  which  the  appa- 
ratus is  made  (metal,  glass,  baked  earthenware),  as  weU  as  from 
the  colour  of  the  apparatus,  and  the  height  of  the  rim  of  the 
atmometer. 

Suggestions  as  to  the  pattern  of  atmometers,  &c.,  to  be  em- 
ployed will  be  found  in  the  report  of  the  Congress. 


15.  a.  In  what  way  should 
the  proportion  of  Cloud  in  the 
sky  DC  estimated  and  indicated  ? 

Is  it  desirable  to  introduce 
for  Clouds,  Hydrometeors, 
and  for  other  extraordinair 
phenomena^  symbols  which 
shall  be  independent  of  local 
language,  and  therefore 
univemlly  intelligible? 
85485. 


The  degree  of  cloudiness  is  to  be  given  by 
the  figures  0—10,  in  which  0  is  to  represent  a 
sky  quite  free  from  cloud,  and  10  an  entirely 
overcast  sky. 

1.  Entries  as  to  the  extension  of  clouds  on 
the  visible  sky  according  to  the  scale  0—10 
are  to  be  made  without  reference  to  the 
thickness  of  the  doud.  The  latter  is  to  be 
indicated  by  an  exponent  applied  to  the  figure 
for  the  amount  of  cloud  (0  slight,  2  great.) 
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2.  As  to  the  forms  of  doud,  or  rather, 
classes  of  cloud,  the  matters  most  uigently 
desired  are  more  thorough  observations  and 
more  accurate  drawings, -vrhich  will  correspond 
to  the  variety  of  clouds  which  are  in  reality 
observed;  as  all  the  systems  which  have  as 
yet  been  proposed,  e.g.  that  of  Poey,  are  not 

of  such  a  nature  that  they  can  at  once  be  recommended  for 

general  adoption. 

3.  For  the  present  it  is  recommended  to  add  to  Howard's 
designations  and  their  combinations,  epithets  as  chancteiistie 
as  possible^  according  to  the  choice  of  the  individual  observer, 
in  order  to  express  the  actual  appearance  as  clearly  as  possible. 

4.  In  order  to  facilitate  a  correct  understanding  and  designation 
of  the  clouds,  it  is  recommended, 

(a.)  That  Central  Offices  should  prepare  as  completely  as  pos- 
sible lists  and  characteristics  of  the  forms  of  cloud 
which  occur  in  the  district. 

[b,)  That  on  the  part  of  the  Congress  the  preparation  of 
sketches  of  the  principal  forms  of  cloud  be  set  on  foot, 
which  should  be  added  to  the  Instructions  for  the 
observers. 

(c.)  That  the  study  of  the  connexion  between  the  form,  con- 
stitution, and  origin  of  the  clouds  be  undertaken  and 
supported,  special  attention  being  paid  to  the  circum- 
stance that  one  and  the  same  mass  of  cloud  presents  a 
different  appearance  when  seen  from  different  sides  or 
under  different  angles. 

The  following  Symbols  are  proposed  for  the  indication  of 
Hydrometeors  and  other  phenomena : 

Glazed  Frost  ("Glatteis")-   ^ 

Snow-dxift 

Ice  crystals 

Strong  wind 

Solar  Corona 

Solar  Halo 

Lunar  Corona 

Lunar  Halo 

Rainbow 

Aurora    • 

Dust     haae     ("  Hohen 
ranch") 


Rain 

• 

Snow       -           .           - 

^ 

Thunderstorm     - 

K 

Lightning         without  1 
Thunder,   or    Sheet  V 
Lightning    -            -  J 

Hail        .           -           . 

< 

A 

"Graupel" 

A 

Mist,  Fog 

= 

Hoar  Frost 

1 I 

Dew 

J^ 

SUver-thaw    ("Rauh-I 
iroBt,"«Duft"       ./ 

V 

/ 

e 
o 

m 

oo 


In  respect  of  their  intensity,  the  individual  phenomena  are  to 
be  distingmshed  bv  the  figures  0  and  2,  which  should  be  used 
as  exponents  of  the  symbols,  in  such  a  way  that  0  should 
indicate  very  slight,  2  strong. 


€.g. 


I®  slight  rain. 
I'  heavy  rain. 


It  is  further  to  be  remarked  that  Fog  (mist)  is  only  to  be  entered 
when  the  observer  is  quite  enveloped  m  it.  Hohenraoch  (dust 
haze),  moreover  is  not  only  to  be  indicated  by  tiie  proper  symbol, 
but  at  the  same  time  the  concomitant  obscuration  of  the  atmos* 
pheve  is  to  be  noticed  under  the  head  of  Amount  of  Cloud. 
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16.  Should  other  Meteoio- 
logical  Elements  than  those 
already  enumerated,  e,g..  At- 
mospheric Electricity,  Ozone, 
&c.,  be  included  in  the  scope 
of  normal  observations,  and 
what  are  the  best  instruments 
for  observing  them  ? 


17*  Is  it  desirable  to  intro- 
duce the  same  Units  of  Mea- 
sure (viz.  of  Length,  Degrees, 
and  Time)  in  meteorological 
inquiries  in  all  countries,  or  is 
it  sufficient  to  lay  down  certain 
fixed  rules  for  the  conversion 
of  the  different  measures  em- 
ployed in  the  several  coun- 
tries? 


The  institution  of  observations  on  atmos- 
pheric electricity  is  recommended  only  for 
nead  Observatories,  and  the  decision  as  to 
the  choice  of  the  best  methods  d  observation 
and  of  the  most  suitable  instruments  must  be 
left  to  them. 

The  existing  methods  of  determining  the 
amount  of  Ozone  in  the  atmosphere  are  in- 
sufficient, and  the  Congress  therefore  recom- 
mends investigations  for  the  discovery  of 
better  methods. 

1.  For  observations  as  well  as  for  publica- 
tions the  use  of  the  same  units  of  measure  is 
desirable. 

2.  The  Congress  expresses  its  conviction 
that,  amonff  all  the  existing  systems  of  mea- 
sure, the  Metric  has  the  best  prospect  of  uni- 
versal adoption. 

3.  The  Congress  declares  it  to  be  most  de- 
sirable, if  it  be  not  possible  to  introduce  uni- 
form measures  at  present,  to  use  henceforth 
only  metric  and  English  measures  (with 
Celsius  and  Fahrenheit  scales). 

4.  All  action  is  to  be  supported  which  tends 
to  the  introduction  of  the  uniform  metric 
system. 

The  results  of  observation  or  the  means 
should  be  published  in  the  metric  (and  centi- 
grade) scales  in  addition  to  appearing  in  the 
original  scales. 


II.  Institution  and  Rbduction  of  the  Obsbrvations. 


18.  Can  uniform  Hours  of 
Observation  be  introduced  for 
the  general  observations  to  be 
made   at   the    Meteorological 


With  minimum 
^    temperature. 


h.  h. 

8  8 

9  9 
10  10 


As  suitable  combinations  of  hours  the  Con- 

rss  recommends — 
h.  h.      h.  h.  h. 

6  2  10      8    2    8- 
Stations?                                    7    2  10      9    3    9 

7  1    9    10    4  10. 
12    9 

As  the  three  last-mentioned  observations, 
twice  a  day,  at  equidistant  hours,  give  f^ood 
dailv  means  of  temperature,  but  do  not  allow  of  the  recogmtion 
of  duly  variations  of  temperature,  the  simultaneous  use  of 
maximum  and  minimum  thermometers  must  be  recommended, 
in  addition  to  these  combinations  (but  with  the  necessary  care 
which  these  instruments  require). 

In  each  system  of  observation  investigation  should  be  made 
at  a  sufficient  number  of  normal  stations,  as  to  the  corrections 
for  the  most  important  meteorological  elements  (especially  tem- 
perature, then  pressure  and  humidity)  which  should  be  applied 
to  the  means  of  the  adopted  observations  in  order  to  bring  them 
to  true  24-hourly  means ;  but  monthly  means  of  the  observa- 
tions should  be  given  for  the  various  hours  of  observation,  and 
it  seems  furthermore  desirable,  when  it  is  considered  that  such 
means  nuty  be  directly  used,  to  give  the  monthly  means  of 
temperature  reduced  to  true  means. 

Inasmuch  as  between  the  Equator  and  35°  North  and  South 
Latitude,  there  are  only  veiy  few  stations  existing  whose  daily 
march  of  temperature  is  known,  and  not  one  of  them  has  a  con- 
tinental  situation,  the  Conffress  should  express  the  urgent  wish 
that  by  the  introduction  of  hourly,  or  at  least  two-hourly,  obser- 
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vations  at  suitable  places,  a  commencement  should  be  made  to 
fill  up  th'is  hiatus  as  fiar  as  possible.  The  systems  of  observa- 
tion of  Turkey,  the  East  Indies,  Australia,  the  Southern  States  of 
the  Union,  and  eventualljr  Brazil,  should  be  especially  requested 
to  institute  such  observations  at  inland  stations. 


19.  What  are  the  rules  and 
what  the  intervals  of  time  for 
which  the  Means  of  the  seve- 
ral Meteorological  Elements 
should  be  calculated  ? 

Which  is  the  better  plan,  to 
begin  the  meteorological  year 
with  JanuaiT  or  with  Decem- 
ber? 


As  units  should  be  chosen, 

1.  The  mean  solar  day,  reckoned  from  mid- 
night to  midnight,  of  the  place  of  observation. 

2.  The  civil  year. 

3.  The  civil  months. 

4.  Dove's  five-day  means  (73  per  annum). 
The  calculatipn  and  publication  of  5-daY 

means  of  temperature  is  recommended,  in  each 
system  of  observation,  for  a  considerable  num- 
ber of  stations,  the  choice  of  which  is  left  to 
the  Central  Institute  of  the  country. 
It  was  also  resolved : 

1.  To  count  the  interval  of  24  hours  in  the  following  way— 
the  first  12  hours,  from  1-12,  as  forenoon,  the  following  12  hours, 
from  1-12,  as  aftomoon. 

2.  To  count  midnight  (12  o'clock  midnight)  always  as  the  end 
of  the  day,  and  similarly  noon,  (12  o'clock  noon)  as  the  close  of 
the  forenoon. 


20.  In  what  manner  and 
for  what  intervals  are  the 
Normal  Values  for  the  indivi- 
dual Meteorological  Elements 
to  be  deduced. 


It  was  recommended  to  choose  as  the  periods 
for  calculation  of  normal  values,  intervals  of 
five  vears  (lustra),  so  that  the  next  lustrum 
should  begin  with  Jan.  1, 1876. 

It  was  also  recommended  that  central  in- 
stitutions should  recalculate  their  old  obser- 
vations in  accordance  with  the  proposal,  as 
regards  the  more  important  data. 


III.  Wbathsr  Tblbgrams. 


21.  Does  the  interchange  of 
Weather  Telegrams  appear  so 
useful  that  it  should  receive  a 
fuller  development  and  a  firmer 
organisation  ? 


The  existence  of  a  '  system  of  Weather 
Telegraphy  in  every  country  is  declared  to 
be  a  necessity. 

The  report  of  the  Congress  contains  de- 
tailed suggestions  on  the  principles  and  prac- 
tice of  Weather  Telegraphy,  and  a  special 
report  on  the  subject   has  been   published 
(p.  7). 
The  Permanent  Committee  is  commissioned  to  propose  a 
uniform  system  of  crpher  for  Weather  Telegraphy,  and  to 
circulate  it  amongst  the  directors  of  the  severtu  Central  Insti- 
tutes. 


IV.  Maritime  Mbtborology. 


22.  In  what  way  can  Mari- 
time Meteorology  be  best  in- 
troduced into  the  mtem  of 
General  Meteorology? 


The  Sub-Committee  declares  it  to  be  ver^ 
desirable  that  each  country  should,  if  possi- 
ble, collect  all  its  meteorological  observations 
at  one  place,  in  order  to  undertake  the  orga- 
nization of  the  investigations  at  the  same 
place.    The  Institute  should  be  established  as 
near  as  possible  to  the  sea. 
The  Sub-Committee  is  of  opinion  that  the  Institute  for  Mari- 
time Meteorology,  named  in  the  first  proposition,  might  best  be 
placed  under  the  general  management  of  the  Chief  Institute  of 
the  country. 

In  consideration  of  the  frust  that  it  will  not  be  possible  to 
devote  to  Maritime  Meteorology  at  the  present  Congress  a  com- 
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piehensive  consideration,  corresponding  to  its  imp0rUnoe»  but, 
on  the  other  hand,  as  it  seems  that  a  mutual  unaerstandmg  of 
the  individual  maritime  nations  in  regard  thereto  is  necessary, 
the  Meteorological  Congress  declares  that  the  convening  of  a 
Maritime  Meteorological  Conference  is  desirable. 

The  preparation  for  this  Conference  is  to  be  entrusted  to  a 
Sub-Committee,  to  be  named  by  the  Congress.  (For  the  Reso- 
lutions passed  at  this  Conference,  as  well  as  the  further  resolu- 
tions passed  at  Vienna,  see  p.  31.) 


V.  Organization. 

23.  Is  it  desirable  that  in  The  Congress  considers  it  necessary  that 
each  country  there  should  be  in  every  country  at  least  one,  but  in  case  of 
established  one  or  more  Cen-  necessilr  sevend.  Central  Institutions,  should 
tral  Institutions  for  the  direc-  be  established  for  the  management,  collec- 
tion, collection,  and  publica-  tion,  and  publication  of  Meteorological  Ob- 
tion    of    the    Meteorological  servations 

Observations?  The  following  definitions  of  the  various 

classes  of  meteorological  observing  stations 
are  proposed : — 

(a,)  A  Central  Office,  or  Central  Institute,  is  the  chief  office  en- 
trusted by  the  Government  with  the  management,  collec- 
tion, and  publication  of  the  Meteorological  Observations 
of  the  countiy. 

(6.)  A  Central  Station  is  a  subordinate  centre  for  the  manage- 
ment and  collection  of  observations  from  a  certain  province. 

(c.)  A  Station  of  the  First  Order  is  an  observatory  in  which, 
without  the  collection  of  observations  from  other  stations. 
Meteorological  Observations  are  conducted  on  a  great 
scale,  t.e.,  either  by  hourly  readings  or  by  the  use  of  self- 
recording  instruments. 

{d,)  Stations  of  the  Second  Order  are  the  stations  where  com- 
plete and  regular  observations  on  the  usual  meteorological 
elements,  viz..  Pressure,  Temperature,  and  Humidi^  of 
the  Air,  Wind,  Cloud,  Rain  and  Hydrometeors,  &c.,  are 
conducted. 

(e.)  Stations  of  the  Third  Order,  finally,  are  the  observing 
stations,  where  only  a  greater  or  less  portion  of  these 
elements  are  observed. 

24.  Can  rules  universally  The  Congress  considers  the  careful  verifi- 
applicable  be  laid  down  for  cation  of  all  the  instruments  which  are  to  be 
the  Verificattion  of  Instruments  distributed  to  the  Meteorological  Stations,  as 
and  the  Inspection  of  Meteo-  well  as  the  inspection  of  stations  of  the  first 
rological  Stations  ?  and  second  order  to  be  necessarir,  and  the 

And  is  it  advisable  to  intro-  latter  should  take  place  if  possible  yearly, 
duce  general  instructions  for  but  at  least  once  in  the  course  of  every  five 
taking  and  calculating  Meteo-    years. 

rological  Observations  ?  The  mode  of  verification  of  the  instru- 

ments and  of  regular  inspection  is  left  to  the 
decision  of  the  Central  Offices,  and  the  Con- 
gress   only    expresses   the    wish   that   with 
regard  to  the  instrumental  errors  which  are  thereby  detected, 
corrected  results  onlv  should  be  published,  but  that  the  amount 
of  the  corrections  which  have  been  applied  should  be  given. 

The  Congress  recommends  the  Permanent  Committee,  if 
possible  by  April  1874,  to  prepare  Instructions  for  the  institution 
and  discussion  of  Meteorological  Observations,  to  distribute 
them  then  in  separate  copies  to  all  members  of  the  Congress, 
and,  subsequentlv,  if  possible,  after  paying  all  possible  atten- 
tion to  the  remarks  which  have  been  received,  to  proceed,  at  the 
latest  in  June«  to  edit  and  publish  them  definitively. 
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26.  In  what  manner  can  the 
agreement  of  the  Standard 
InstrumentB  of  the  different 
Central  Establishments  behest 
effected? 


The  Congfess  recommends  all  central  offices 
to  adopt  reel  standard  barometers^  i.e.,  instru- 
ments which  allow  of  the  determination  of 
atmospheric  pressure  according  to  its  defini- 
tion in  absolute  measure,     "nie  Permanent 
Committee  is  oonunissioned  to  determine  the 
conditions  which  such  an  instrument  should 
fulfil. 
At  the  same  time  the  comparison  by  means 
of  good  portable  barometers  should  not  be  rejed;ed,  and  the  Per- 
manent Uommittee  is  instructed  to  investigate  the  best  manner 
in  which  the  comparison  of  the  Standard  barometers  at  the  several 
central  offices  can  be  effected. 

The  Congress  considers  it  to  be  the  business  of  each  central 
office  to  prepare  a  Standard  thermometer  for  itself  on  scientific 
principles,  and  it  recommends  all  central  offices  to  forward  all  the 
Kew  Standard  thermometers,  which  they  either  already  possess 
or  will  presently  procure,  to  a  gentleman  to  be  indicated  hy  the 
Permanent  Committee,  who  shall  be  entrusted  by  it  with  the 
cueful  comparison  of  all  these  with  each  other>  and^  if  possible, 
also  with  the  air  thermometer. 


VI.  Publication  of  the  Observations. 


26.  Is  it  desirable  and  pos- 
sible to  publish  the  meteoro- 
logical observations  of  a  limited 
number  of  stations  in  each 
country  in  a  uniform  manner, 
and  within  a  reasonably  short 
time  after  the  observations 
have  been  made? 

27.  How  is  the  exchange  of 
the  meteorolo^cal  publications 
of  different  mstitutions  and 
difiSerent  countnes  to  be  carried 
out  most  speedily,  safely,  and 
simply? 


Each  (tirector  is  to  choose  in  his  own  district 
a  number  of  stations  for  international  objects 
and,  for  the  publication  of  observations,  is  to 
adopt  a  common  form  Twithin  the  limitis  laid 
down  by  the  hours  or  observation),  which 
form  is  to  be  proposed  by  the  Permanent 
Committee,  after  inquiry  from  the  directors  of 
the  central  offices. 

It  is  desirable,  in  order  to  facilitate  the  ex- 
change of  pubUcations,  to  organise,  on  the 
model  of  the  Smithsonian  Institute  at  Wash- 
ing[ton,  and  the  Central  Bureau  at  Haarlem, 
a  similar  office  in  every  country. 

It  is  recommended  to  transmit  smaller 
narcels  by  book  post,  and  to  send  notice  of  the 
despatch,  and  receipts  for  the  arrival,  of  the 
kiger  parcels. 


VII.  Carrying  out  the  Decisions  of  the  Congress. 


28.  What  regulations  should 
be  adopted  in  order  to  carry 
into  effect  the  decisions  and 
the  views  of  the  Meteorologi- 
cal Congress? 

Is  the  appointment  of  a 
Permanent  Committee  and  the 
organisation  of  future  Meteo- 
rological Congresses  requisite 
for  this  purpose  ? 


To  express  to  the  different  Governments 
the  wish  that  a  new  International  Congress 
should  be  convoked  in  three  years'  time. 

In^  the  meantime  to  determine  on  the 
appointment  of  a  Permanent  Committee. 

The  Committee  should  consist  of  seven 
members  chosen  by  the  present  Congress,  and 
it  has  the  power  to  fill  up  the  places  of  mem- 
bers who  resign,  and  eventuimy  to  increase 
itself  by  the  co-option  of  two  members  at 
most. 

The  President  shall  also  be  chosen  by  the 
present  Congress. 
The  Committee  will  have  the  duty  of  taking 
care  for  the  carrying  out  of  the  decisions  of  the  Congress,  and 
of  arranging  for  the  convening  of  a  future  Congress ;  and  it  shall, 
by  continued  communications,  place  the  delegates  of  ti^e  present 
Congress  in  cognisance  of  its  action  and  pKxSedings. 
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The  Congrau  recommended  the  foUowm||r  rules  for  the 
extension  of  meteorological  knowledge  as  desirable  and  veiy 
useful; — 

a.  The  establishment  of  permanent  stations  of  observation  on 
h^h  mountain  tops,  if  possible,  provided  also  if  possible 
with  self-registering  apparatus. 

/3.  The  institution  of  experiments  on  the  possibility  of  making 
continuous  meteorological  observations  with  captive 
balloons. 

y.  The  institution  of  meteorological  stations  in  the  North  Polar 
regions,  and  in  high  southern  latitudes,  the  meteorological 
conditions  of  which  are  as  yet  either  veiy  slightly  or  not 
at  all  known,  and  in  the  first  place  at  Spitzbergen. 

'.  The  institution  of  new  supplementary  stations  on  the  north 
coast  of  Africa,  as  well  as  the  regular  publication  of  the 
observations  which  already  exist  on  this  coast. 

«.  The  more  perfect  organisation  of  the  stations  in  Turkey, 
and  especially  the  central  observatory  at  Constantinople, 
with  regard  to  the  advantage  which  is  to  be  expected,  both 
for  science  and  navigation. 

{.  The  maintenance  of  the  meteorolo^cal  station  at  Athens, 
and  the  publication  of  its  observations. 

29.  M.  Plantamonr's  pro-  1.  The  Congress  holds  the  establishment  of 
posal  respecting  the  foundation  an  International  Institution  for  the  advance- 
of  an  International  Central  ment  of  meteorology  as  reidly  usefrd  and 
Institute  for  Meteorology?  desirable. 

2.  The  Congress  furnishes  the  Permanent 
Committee  with  instructions  to  investigate  aU 
the  questions  bearing  on  the  establishment  of 
this  Institution,  and  to  propose  a  detailed 
scheme.  The  Committee  should  publish  the 
result  of  its  inquiry  and  proposals  in  the  course 
of  the  year  18/4,  and  should  disseminate  them 
as  widely  as  possible,  so  that  thev  can  be  taken 
into  consideration  by  a  future  Meteorological 
Congress. 


ADDITIONAL  PROPOSALS. 

Synchronous  Observations.  It  is  desirable  that,  with  a 

view  to  their  exchanf^e,  at  least 
one  uniform  observation  of  such 
character  as  to  be  suitable  for 
the  preparation  of  sjrnoptio 
charts  be  taken  and  recorded 
daily  and  simultaneously  at  as 
many  stations  as  practicable 
throughout  the  world. 

Organisation  of  a  Meteorological  System       A  report  in  favour  of  such  a 
for  c£ina.  measure  was  adopted. 

Proposal  made  by  Professor  Buys  Ballot. 

Should  we  not  express  the  hope  that  an        Referred  to  the  Permanent 
International  Fund  should  be  established,  out    Committee, 
of  which  observatories  on  islands,  and  at  out- 
lying localities^  can  be  organized  and  main- 
tained ? 
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Proposali  made  by  Dr.  C  Jelinek. 


The  Congress  should  take  into  consideration 
whether  it  would  not  be  well  to  request  the 
heads  of  the  various  systems  of  Meteorological 
observation  to  furnish  reports,  of  as  uniform  a 
character  as  is  possible,  on  the  organization 
of  their  systems  of  observations,  and  especially 
of  their  Central  Institution  (if  there  be  one), 
and  on  the  condition  of  Meteorological  inves- 

aitions  and  publications,  as  well  as  on  desi« 
le  developments  and  improvements.  These 
reports  should  be  collected  and  printed  in  a 
publication  to  be  selected  by  the  Congress. 

The  Congress  should  take  into  consideration 
whether  it  would  not  be  well  in  the  interest  of 
facilitating  Meteorological  investigations  to 
request  the  heads  of  the  various  systems  of 
observation  to  state  how  many  long-continued 
series  of  observations,  printed  or  not,  exist  in 
their  respective  countries.  In  the  case  of 
printed  oDservations  the  title  of  the  publica- 
tion (including  publishers'  name  and  the 
price)  should  be  given,  and  in  the  case  of  un- 
printed  ones  the  mode  in  which  either  extracts 
or  copies  can  be  procured.  For  the  most 
important  meteorological  elements  the  mean 
values  should  be  given,  with  indication  of  the 
yean  from  which  they  have  been  deduced. 

The  contents  of  these  communications 
should  be  published  by  a  special  committee 
to  be  chosen  by  the  Conflrress,  and  in  a  man- 
ner to  be  determined  by  tiiat  conmiittee. 


Referred 
Committee. 


to  the  Permanent 


Referred 
Committee. 


to  the  Permanent 
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ERRATA. 


p.  22,  line    7.  For  « -0*05  "  rearf  "0-66. 

line  16.  For  "  syphon  barometers  *'  read  "  four  sjrphoQ  barometers." 

P.  24,  line  24.  For  "  from  the  glass  by  louvres  "  read  "  by  glass  louvres." 
line    5,  from  bottom.    For  "  in  the  afternoon  "  read  "  at  8  or  10  p.m.** 

P.  37,  line  17.  For  "  syphon  barometers  "  read  **  four  syphon  barometers." 

line  25.  For  "  from  the  glass  by  louvres  "  read  "  by  glass  louvres." 

line  31.  For  "in  the  afternoon  "  read  " at  8  or  10  p.m." 
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REPORT 

OF  THE 

PERMANENT  COMMIITEE 

OF  THE 

FIRST  INTERNATIONAL  CONGRESS  AT 
VIENNA. 


MEETING  AT  LONDON,  1876. 


First  Meeting,  held  ISth  April  1876  at  the  Meteorological 
Office,  at  1L15  a.in. 

Membbbb  of  the  Cohhitteb  present  : 

MM.  Buys  Ballot  (President),  Bruhns,  Cantoni,  Mohn^  Scott^ 
and  wad. 

Mr.  Scott  was  requested  to  continue  to  act  as  Secretary, 
which  he  expressed  his  willingness  to  do. 

M.  Buys  Ballot,  in  opening  the  proceedings,  welcomed  the 
gentlemen  who  were  present,  and  expressed  his  sincere  regret  at 
the  absence  of  Dr.  Jelinek,  who  was  prevented  attending  the 
meeting  by  the  state  of  his  health. 

The  meeting  then  proceeded  to  construct,  from  the  letters  and 
communications  which  had  been  received  from  the  members  of 
the  Committee  and  other  gentlemen,  a  programme,  which  was 
adopted  in  the  following  form : — 

L  Conmiunications  received.     Heplics  to  Circulars. 
IL  General  Instructions  for  Observations. 

III.  International    Telegraphic  Code.      Definition    of  Gra- 

dients. 

IV.  Synchronous  Observations. 

V.  Fonns  of  publication  of  Results  for  Stations  of  the  First 
and  of  the  Second  Order. 
VI.  Report   on  Comparison   of  Standard   Barometers   and 
Thermometers. 
VII.  Inspection  of  Stations. 
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VIII.  International  Investigations. 
IX.  Stations  on  mountiuns,  distant  islands,  and  in  the  Polar 
regions. 
X.  Preparations  for  the  next  Congress. 
XI.  Publication  of  the  present  proceedings. 

I.  Submitted — The  follo¥ring  letters  which  had  been  received— 

1875,  May  20.  Professor  C.  Piazzi  Smith,  respecting  the  scales 
to  be  used  in  Meteorology  in  future. 

1 87  6,  February  7th  and  March  8th.  Mr.  H.  B.  Jojrner,  request- 
ing the  Committee  to  express  their  opinion  of  the  unportance  of 
Meteorological  Observations  in  Japan. 

March  18th.  Professor  Buys  Ballot,  respecting  the  progranmie 
for  the  present  meeting. 

April  5.  Dr.  C.  Jelinek,  proposing  various  subjects  for  dis- 
cussion at  the  present  meeting,  and  at  the  coming  Congress. 

April  7  th.  Captain  Hoffinieyer,  respecting  the  Barometrical 
Gradients  (p.  57). 

April  13th.  Captain  Hoflineyer,  respecting  the  International 
Telegraphic  Code  (p.  57). 

April  13th.  Captain  Hoffmeyer,  proposing  an  International 
Exhibition  of  Instruments  at  the  coming  Congress  (p.  58). 

April  13th.  Brig.-Gen.  Meyer,  conveying  his  congratulations 
to  the  Committee  and  his  readiness  to  co-operate  with  them. 

April  15th.  Mr.  A.  Buchan,  remonstrance  against  the  action 
of  the  Committee  (p.  54). 

April  17th.  Mr.  W.  Marriott,  requesting  the  Committee  to 
publish  descriptions  of  the  various  types  of  instruments  used  in 
different  countries  (p.  58). 

The  following  replies  to  Circular  No.  3,  Appendix  I.,  were 
submitted — 

*  Scottish  Meteorological  Society,  two  letters. 
M.  Jelinek,  Austria. 
„  Hofiboieyer,  Denmark. 
,,  Vines,  Havana. 
„  Mohn,  Norway. 
„  Wild,  Russia. 
„  Wolf,  Switzerland. 
The  Meteorological  Society. 

The  Meteorological  Office,  accompanied  by  the  Bepoit  of  the 
Science  Committee  of  the  British  Association. 
MM.  Bruhns,  T 
„     Schoder,   >  Germany. 
„     Sohncke,J 
Mi.  Campbell,  China. 
MM.  Buys  Ballot. 
„     Cantoni. 

MM.  Bbuhns  and  Wild  were  requested  to  draw  up  a  general 
summary  of  their  contents. 

*  Neither  of  these  letters  containB  any  replies  to  Appendix  E.  of  Report. 
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The  following  replies  to  Circular  No.  4  (Appendix  IL)  were 
subnutted : — 

MM.  Lorenz,  Vienna. 

„    Bralms,  Leipzig. 

„     Wild,  JSt.  Petersburg. 

,y     Coumbarj,  Constantinople. 

„     BiUwiUer,  (for  Prof.  Wolf )  Ziirich. 

„     Cantoni,  Pavia. 

,,    Ebermayer,  Aschaffenburg. 

„     Jelineky  Vienna. 

„    Kingston,  Toronto. 
The  Scottish  Meteorological  Society,  Edinburgh. 
The  Meteorological  Society*  London. 
The  Meteorological  Office,  London. 
M.  Hoffineyer,  Copenhagen. 
„  Aguilar,  Madrid. 
Mr.  Stone,  Cape  Town. 

Mr.  Scott  was  requested  to  prepare  a  Report  on  these  replies. 

II.  The  next  point  on  the  programme  was  the  possibility  of  the 
preparation  of  General  Instructions  for  Observatiohsets  recommended 
by  the  last  Eeport  of  the  Permanent  Committee,  No.  VIII.,  p.  8. 

*'  The  Committee  should  institute  a  comparison  between  the 
Instructions  which  are  to  be  prepared  afresh  by  the 
individual  Directors,  and  should  point  out  those  which 
in  its  opinion  are  most  in  accordance  with  the  decisions 
of  the  Congress." 

MM.  Cantoni,  Mohn,  and  Wild  were  requested  to  consider 
the  existing  forms  of  Instructions,  of  which  the  following  were 
handed  them,  and,  if  possible,  to  prepare  a  Report  thereon  by 
Thursday  the  20th  inst. 

The  following  Instructious  were  handed  to  the  Sub-Committee : — 

Austria  -  -  Dr.  Jelinek. 

England  -  -  Mr.  Scott 

France  -  -  M.  Marie  Davy. 

„  -  -  M.  Renou. 

Germany  -  -  Professor  Bruhns. 

„  -  -  «       Dove. 

„  -  -  „        Schoder. 

„  -  -  „       Sohncke. 

Italy  -  -  »        Cantoni. 

Norway  -  -  „       Mohn. 

Russia  -  -  „        Wild. 

Switzerland  The  Swiss  Meteorological  Commission. 

United  States  -  -  „         General  Myer. 

III.  International  Telegraphic  Code  and  Definition  of 
Gradients. — M.  Wild  remarked  that  the  existing  difference  in 
Wind  Scales  between  the    Telegraphic  Weather   Reports  and 
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ordinary  observations  caused  errors,  and  asked  if  the  Committee 
would  recommend  the  discontinuance  of  the  Beaufort  Scale  in 
the  former. 

The  Committee  decided  that  the  proposed  change  did  not  seem 
advisable  at  present,  and  Mr.  Wild  determined  to  adhere  to  the 
Beaufort  Scale  in  Telegraphic  Beports,  but  to  publish  the  wind 
velocify,  in  ordinary  observations,  as  metres  per  second. 

M.  Wild  proposed  that  M.  Bruhns  be  requested  to  present  to 
the  next  Congress  a  report  on  the  present  methods  of  reducing 
barometrical  readings  to  sea  level  in  different  countries,  and  this 
proposal  was  accepted  (p.  13). 

The  Committee  expressed  a  hope  that  in  all  cases  where  the 
extreme  difference  of  the  corrections  owing  to  temperature 
exceeded  01  moL,  tables  would  be  used  instep  of  employing  a 
constant  correction. 

A  proposal  of  Capt.  Hoffmeyer's  (p.  67)  to  change  the  sig- 
nification of  the  figure  7  in  the  weather  scale  from  ''Dust  Haze  " 
to  "  Aurora  "  was  negatived. 

A  conversation  arose  as  to  the  arrangement  for  conversion  of  a 
scale  of  0—10,  for  the  Amount  of  Cloud,  to  one  of  0—4,  required 
by  the  Code. 

M.  Mohn's  proposal  for  this  was  adopted : — 

Obseryatioii.  Figure  to  be  Telegnphed. 

0-1  0 

2-3  1 

4-6  2 

7-8  3 

9-10  4 

The  proposal  made  by  Captain  Hoffmeter  for  uniformity  in 
the  calculation  of  gradients  (p.  57)  was  adopted  in  the  following 
sense : — 

The  gradients  for  the  Metric  System  to  be  calculated  in  milli- 
metres per  1°  of  60  nautical  nules  =111  kilometres.  For  the 
British  system  they  will  be  one  hundredth  of  an  inch  (0*01)  per 
15  nautical  miles. 

A  conversation  arose  as  to  the  precise  meaning  of  gradients, 
and  it  was  arranged  that  the  name  of  the  station  with  higher 
pressure  should  stand  first,  and  that  the  gradients  should  always 
be  given  as  nearly  as  possible  along  the  normals  to  the  isobars. 

The  denomination  is  to  be  always  the  unit  of  the  distance,  the 
calculation  of  gradients  with  fixed  numerator  (as  1  inch  in 
X  miles)  to  be  discontinued. 

It  is  important  that  in  Weather  Telegraphy  sufficient  gradients 
be  given  to  show  the  form  of  the  depression. 

IV.  Synchronous  Observations. — M.  Buys  Ballot  stated  thut 
he  had  requested  General  Myer  to  publish  three  Synchronous 
Observations  per  day,  and  had  proposed  such  a  plan  many  years  ago. 

The  Committee  entirely  approve  of  M.  Jelinek's  idea  that  more 
than  one  observation  per  day  is  required,  but  think  that  as  a 
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commencement  the  amount  of  international  co-operation  requested 
should  be  confined  to  one  daily  observation. 

It  was  decided  that  the  number  of  stations  to  be  required  and 
their  distribution  over  the  globe  should  be  the  same  as  that  fixed 
for  the  International  Stations  of  the  Second  Order.  (Report  of 
the  Permanent  Committee  for  1 874.)  If,  however,  local  circum- 
stances allow  of  it;  there  is  no  objection  to  more  observations  being 
furnished. 

Nations  not  taking  part  in  this  system  as  yet,  are  to  be  requested 
to  join  it 

The  Committee  have  already  expressed  their  opinion  as  to  the 
necessity  for  their  publication  of  these  reports  for  Europe  in  their 
Circular  No.  3  (Appendix  I.). 

The  Committee  have  carefully  considered  the  possibility  of 
organising  uniform  hours  for  telegraphy  for  all  Europe,  as  is  the 
case  in  America,  but  they  do  not  see  how  this  can  be  effected  unless 
the  funds  available  for  the  service  in  each  country  be  much  in- 
creased;  and  the  number  of  observations  per  day  augmented.  They 
do  not  see  at  present  any  probability  of  carrying  this  into  effect 

The  Committee  then  adjourned. 

(Signed)        Buys  Ballot. 


Second  Meeting,  April  ISth,  at  11.20  a.m. 

Present  : 
M.  Buys  Ballot  (President),  Bruhns,  Cantoni,  Mohn,  Wild, 
and  Scott  (Sec.) 

The  minutes  of  the  previous  meeting  were  read  and  signed. 

V.  Forms  of  Publication  of  Results  for  Stations  of  the  First  and 
of  the  Second  Order, — The  question  of  publishing  copies  of  hourly, 
readings  &c.  for  Stations  of  the  First  Order,  was  made  the 
subject  of  serious  discussion,  and  it  was  further  resolved  that  the 
resolution  of  the  Committee  of  September  12th,  1874,  should  be 
repeated  and  re-afiirmed  on  the  present  occasion. 

**  The  observatories  of  the  first  order  also  should  render 
their  observations  more  generally  available,  by  means  of 
copying,  and  it  seems  desirable  for  the  reduction  of  the 
term  observations,  and  for  the  study  of  individual  special 
phenomena  of  weather,  that  all  observatories  furnished 
with  self-recording  apparatus  should  reduce  in  extenso, 
and  give  hourly  values  of,  the  most  important  meteoro- 
logical elements  (for  local  time)  for  a  number  of  years, 
and  at  the  same  time  it  is  recommended  that  as  regards 
humidity,  not  only  the  wet  bulb  thermometer  should  be 
given,  but  also,  if  possible,  the  calculated  values  of 
vapour  tension  and  relative  humidity." 


Digitized  by 


Google 


M.  MoHN  proposed  that  the  Committee ,  should  express  their 
approval  of  the  publication  of  Hourly  Readings  which  is  con- 
ducted by  the  Meteorological  Office,  and  their  earnest  hope  that 
this  might  be  continued. 

This  proposal  was  adopted. 

M.  Beuhns  asked  if  the  arrangement  of  hours  for  stations  of 
the  second  order  could  be  made  identical  with  those  for  telegraphic 
weather  reports,  but  it  was  decided  that,  at  present,  perfect  free- 
dom must  be  allowed  to  each  Director  to  arrange  the  hours  of  his 
system  in  the  best  manner  possible  to  him.  At  the  same  time  the 
very  high  importance  of  the  proposal  was  admitted. 

In  reply  to  the  observations  in  Mr.  Buchan's  letter  of  April  15th 
(Appendix  IV.),  on  the  part  of  the  Scottish  Meteorological  Society, 
the  Permanent  Committee  beg.  to  draw  his  attention  to  the  fact 
that  they  have  simply  proposed  the  Forms  to  which  he  objects, 
but  have  no  power  or  wish  to  enforce  their  acceptance. 

Their  Circular  No.  4,  of  Feb.  19th,  1876,  (App.  II.),  contains 
the  following  question : 

1.  ''Do  you  approve  of  the  forms  recommended  by  the  Per- 
manent Committee  for  publication  of  the  results  from 
stations  of  the  second  order?'' 

This  is  a  reference  to  the  directors  of  the  Forms  in  question 
with  the  view  of  eliciting  their  opinion  on  them,  while  they  leave 
them  free  to  accept  them  or  the  contrary.  This  action  is  entirely 
within  the  powers  conferred  on  them  by  the  remit  from  Vienna. 

They  would  express  their  decided  opinion  that  it  would  be  most 
unwise  to  delay  action  on  this  head  until  the  complete  uniformity 
wished  for  as  regards  times,  methods,  and  instruments  is  attained. 

Mr.  Scott  submitted  his  Report  on  the  replies  to  Circular  IV. 
questions  1-3  relating  to  the  Forms,  App.  II. 

MM.  Buys  Ballot  and  Cantoni  stated  that  they  approved 
of  the  forms  for  International  stations,  reserving  to  themselves 
perfect  freedom  as  regards  all  other  stations,  and  as  regards  the 
possible  republication  of  data  from  the  International  stations. 

M.  Cantoni  inquired  if  the  Committee  approved  of  the 
International  symbols  for  hydrometeors,  but  it  was  decided,  that  as 
these  symbols  had  been  adopted  at  Vienna,  any  question  of  pos- 
sibly changing  them  must  be  referred  to  a  new  Congress. 

It  was  explained,  at  his  request,  that  the  question  of  publica- 
tions at  monthly  or  yearly  intervals  was  absolutely  free,  but  that 
one  month  was  the  shortest  period  admissible. 

M.  Cantoni  further  requested  the  Committee  to  renew  their 
recommendation  of  the  third  sitting  at  Utrecht,  relative  to  the 
publication  of  Daily  Weather  Reports  as  follows  : — 

*^  In  order  to  facilitate  the  study  and  examination  of  recent 
Weather  Phenomena  it  would  be  very  desirable  if  from 
the  Central  OflSces  of  aU  great  countries,  or  even  accord- 
ino;  to  the  example  given  by  Sweden,  Norway,  and 
Denmark  in  their  *  Bulletin  du  Nord,'  from  the  Central 
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Offices  of  sevend  ooimtrieB  together,  Daily  Meteorological 

Bulletins  should  be  published,  based  on  their  Tel^aphic 

Weather  Reports,  even  if  they  are  only  copied  on  tracing 

paper,  and  without  synoptic  charts." 

Mr.  Wild  proposed  that  the  Committee  should  recommend  the 

general    adoption   of  the   Meridian   of  Greenwich  for  tabular 

publication  as  well  as  for  synoptic  charts. 

MM.  Bruhns  and  Cantoni  considered  that  the  question 
should  be  referred  to  the  next  Congress,  while  they  fully  agreed 
with  the  views  expressed  in  the  proposal. 

It  was  finally  resolved  that  this  measure  be  recommended  to 
the  coming  Congress  for  adoption  (p.  13). 

M.  Mohn's  proposal,  as  mentioned  in  Circular  No.  3,  was  adopted 
as  follows : 

^  With  reference  to  the  method  of  recording  the  epoch  of  the 
occurrence  of  rain,  if  the  fall  has  occurred  during  the 
night,  the  letter  n  should  be  employed,  instead  of  a  or 
p  as  the  case  may  be."  ' 

The  Committee,  after  careful  consideration  of  the  proposal  of 
Mr.  Kingston  (p.  52)  do  not  see  the  possibility  of  introducing 
extra  columns.  The  information  desired  by  Mr.  Kingston  can 
be  given  in  separate  pages. 

With  regard  to  the  proposal  of  the  Meteorological  Society 
(p.  53),  they  think  that  Absolute  Humidity  is  more  important 
than  the  Dew  Point. 

VI.  M.  Wild  stated  that  the  International  Metric  Com- 
mittee in  Paris  would  shortly  be  in  possession  of  absohite 
standard  instruments,  and  that  subsequently  all  standard  instru- 
ments in  the  world  could  be  compared  with  these. 

The  President  remarked  that  it  would  be  advisable  in  the 
meantime,  to  effect  an  interchange  between  the  principal  obser- 
vatories of  instruments  of  the  requisite  accuracy  of  construction, 
and  previously  verified  at  the  respective  Central  Offices,  and  that 
advantage  should  be  taken  of  the  coming  Congress  to  convey 
instruments  to  the  place  where  it  should  be  held,  for  the  purpose 
of  comparisons  ;  or,  if  it  be  not  possible  to  transport  them  thither, 
that  Leipzig  should  be  selected  as  the  central  station  for  com- 
parisons. 

Directors  are  requested  to  give  effect  to  this  recommendation. 
With  reference  to  Tliermometers,  it  was  resolved  to  abide  by 
the  resolution  at  Utrecht : — 

'^  M.  Buys  Ballot  remarked  that  the  comparison  of  the 
thermometers  at  one  and  the  same  central  establishment 
was  specially  desirable.  The  Permanent  Committee 
repeated  their  conviction  of  the  urgent  desirability  of 
this  comparison." 

The  Committee  then  adjourned, 

(Signed)        Buys  Ballot. 
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Third  Meeting,  April  20, 10.20  a.m. 

Present  : 

MM.  Buys  Ballot  (President),  Bruhns,  Cantoni,  Mohn,  Scott, 
and  Wild. 

The  Minutes  of  the  previous  meeting  were  read  and  confirmed. 

VII.  Inspections  of  Stations. — As  it  appears  to  the  Committee 
from  the  answers  to  Circular  3  (App.  I.)  that  although,  in  most  of 
the  systems,  inspection  is  carried  out,  in  others  this  measure  is  not 
yet  carried  into  effect,  it  seems  desirable  to  repeat  the  resolution 
of  the  Vienna  Congress  on  this  head  (Appendix  I.  to  Protocol 
of  the  Ninth  Meeting)  : 

"  The  Congress  considers  the  careful  yerification  of  all 
the  instruments  which  are  to  be  distributed  to  the  Meteoro- 
logical Stations,  as  well  as  the  inspection  of  stations  of  the 
first  and  second  order  to  be  necessary,  and  the  latter  should 
take  place,  if  possible,  yearly,  but  at  least  once  in  the  course 
of  every  five  years  " — 

and  to  recommend  it  to  the  most  serious  notice  of  all  institutions 
and  organizations. 

VIIL  International  Investigations. — In  respect  of  this  subject 
the  Committee,  after  a  careful  consideration  of  the  subject  from 
various  points  of  view,  adopted  the  following  resolutions : 

1 .  Each  Central  Institute  is  to  undertake  the  discussion  of  the 
Climatology  of  its  own  country,  at  its  own  expense,  and  to  render  , 
the  results  accessible,  distributing  them  to  other  institutions  by 
way  of  exchange,  and  publishing  them  through  a  bookseller. 

2.  It  does  not  seem  possible  to  hand  over  the  general  treatment 
of  one  or  more  elements,  for  considerable  portions  of  the  globe, 
so  as  to  deduce  general  laws,  to  an  international  institute  which 
has  yet  to  be  called  into  existence,  and  it  therefore  appears 
best  to  distribute  international  investigations  of  this  nature  among 
the  different  countries  by  means  of  the  individual  Central  Institutes. 
Each  country  which  undertakes  an  investigation  shall  be  charged 
with  the  cost  of  discussion,  publication,  and  distribution  of  the 
results  as  above  indicated. 

3.  M.  Buys  Ballot  informed  the  Committee  that  the  Royal 
Meteorological  Institute  of  Utrecht  and  the  Deutsche  Seewarte 
had  made  arrangements  for  a  mutual  interchange  of  materials  for 
certain  parts  of  the  ocean.  The  former  will  take  up  the  China 
Seas  (between  0°  and  30°  N.  lat.,  the  coast,  and  150°  E.  long.), 
while  the  latter  iakea  the  area  of  the  North  Atlantic  (between 
30^  and  50°  N.  lat.  and  from  const  to  coast.)  The  Institutes  will 
supply  each  other  with  the  entire  material  in  their  respective 
possessions  for  the  districts  in  question,  arranged  in  squares  of 
one  degree. 

Mr.  »ScoTT  drew  the  attention  of  the  Committee  to  the 
questions  of  the  international  prosecution  of  Maritime  Meteorology, 
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and  stated  that  in  his  opinion  tho  mutual  intercommunication  of 
materials  for  such  inyestigations  could  only  be  carried  into  effect 
where  there  was  a  reasonable  reciprocity  in  the  exchange,  as  the 
cost  of  correcting  and  copying  the  original  observations — operations 
preliminary  to  any  discussion — was  exceedingly  heavy. 

The  Committee  expressed  their  hope  that  in  the  case  of  ex- 
change of  materials,  a  reciprocity  between  the  different  nations 
would  be  established,  except  as  regards  unavoidable  expenses. 

4.  The  enumeration  of  International  investigations  given  by 
Dr.  Jelinek  in  his  letter  (p.  2). 

a.  Tables  for  the  Diurnal  March  of  Temperature. 

b.  Monthly  and  Annual  Temperature  Tables  (Celsius). 

c.  Rain  Tables. 

d.  Barometrical  Pressure  Tables. 

e.  Monthly  Isotherms  for  individual  Years. 
/.         „        Rain  Charts.         „  „ 
g.        „        Storm  Tracks. 

iO.  Experiments  on  Hygrometrical  questions  in  India  belongs 
properly  to  the  Programme  for  the  next  Congress. 

With  regard  to  M.  Hoilmeyer's  charts^  Mr.  Mohn  made^  on 
the  part  of  that  gentleman,  a  statement  to  the  effect  that  he  did 
not  wish  for  pecuniary  contributions,  except  in  the  form  of  sub- 
scriptions to  the  Atlas. 

The  Committee  considered  that,  as  M.  Hoffmeyer's  Interna- 
tional charts  were  already  in  course  of  publication,  they  ought  to 
express  the  hope  that  he  would  be  able  to  continue  them  until 
the  next  Congress,  and  they  were  very  glad  to  hear  that  he  had 
extended  them  to  the  Atlantic  Ocean. 

The  following  promises  of  subscriptions  for  the  second  year  of 
the  charts  have  been  received : — 

Austria 

Bavaria. 

Canada 

Denmark 

England 

Hamburg 

Holland 

Italy 

Norway 

Russia 

Saxony 

Spain 

Switzerland 

Turkey 

205 

The  Committee  then  adjourned. 

(Signed.)        BuTS  Ballot. 


-  Dr.  Jelinek 

-    40 

-  Dr.  Lorenz 

-       4 

-  M,  Ebermayer 

-       1 

-  Dr.  Kingston 

-     10 

-  Tlie  Danish  Institute 

-     15 

-  The  Meteorological  Committee 

-  The  Deutsche  Seewarte 

-     50 

-     15 

-  Professor  Buys  Ballot 

-      3 

-  M.  Cantoni 

-     12 

-  Professor  Mohn 

-     10 

-  Professor  Wild       - 

-     30 

-  Dr.  Bruhns 

-       6 

-  M.  Aguilar 

-       1 

-  Professor  Wolf 

-       6 

-  M.  Coumbary 

-       2 
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Fonrth  Meeting,  April  Zlsty  10.30  a.m. 

Present  : 

M.  Buys  Ballot  (President),  Bruhns,  Cantoni,  Mohn,  Scott, 
and  Wild. 

The  Minutes  of  the  last  meeting  were  read  and  confirmed. 

IX,  €L  Mountain  Stations. — With  reference  to  the  resolution 
of  the  Vienna  Congress  VII.  28  a 

The  Committee  expressed  their  recognition  of  the  fact  that 
stations  at  high  levels  have  already  been  established  in  the  follow- 
ing countries  : — 

France.  Pic  du  Midi  and  Puy  de  Dome  ; 

Italy.  Stelvio  and  Col  di  Valdobbio. 

Switzerland.    Great    St.    Bernard,    Bernina,    St.   Gothard, 

Juliera,  Simplon  and  Bernhardin ; 
Austria.  Hoch  Obir,  and  Fleuss  Goldzeche  and  Fleuss 

Zirmseehohe; 
United  States.  Mount  Washington,  Pike's  Peak,  &c. ; 

and  expressed  their  hope  that  other  stations  would  be  established 
in  other  similar  localities,  especially  wherever  isolated  hills  are 
to  be  found  as  e.  ^.,  the  Dounersberg  in  the  Palatinate,  the 
Faulhom  in  Switzerland,  &c.  &;c. 

M.  Buys  Ballot  expressed  his  hope  that  at  such  stations  par- 
ticidar  attention  would  be  paid  to  Badiation. 

b.  In  relation  to  Captive  Balloons,  Buys  Ballot  stated  that 
M.  Baumhauer's  instruments  had  been,  and  still  were  being,  im- 
proved for  use  under  such  circumstances,  and  the  Committee 
expressed  their  sense  of  the  value  of  such  methods  of  observation 
for  inaccessible  stations. 

It  was  resolved  that  the  subject  should  be  brought  to  the 
notice  of  the  several  Aeronautical  Societies. 

c.  Distant  Stations.  A  letter  was  read  from  M.  Joyner  at 
Japan,  relative  to  the  system  of  observations  recently  organised 
by  the  Japanese  Government  at  Tokei,  and  M.  Buys  Ballot  men- 
tioned that  a  station  had  been  organised  by  Dr.  Geerts  at  Kioto, 
both  stations  having  self-recorriing  apparatus. 

The  Committee  expressed  its  sincere  hope  that  the  Japanese 
Government  will  continue  the  Meteorological  station  which  has 
been  established  under  its  auspices  at  Tokei,  and  will  also  support 
the  station  recently  established  at  Kioto. 

The  individual  Members  will  request  their  respective  Govern- 
ments to  communicate  this  resolution  to  the  Government  in 
question  through  their  diplomatic  Representatives  in  Japan. 

The  Committee  expressed  tlie  hope  that  all  observations  of 
reasonably  high  quality  from  distant  islands,  &c.  should  be  pub- 
lished, even  if  they  were  only  of  short  duration,  and  Mr.  Scott  I 
was  especially  requested  to  publish  any  observations  of  that  nature 
existing  in  his  office.                                                                                                   i 
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The  Committee  expressed  their  appreciation  of  the  efforts  suc- 
cessfully made  to  estabUsh  stations  in  Greenland^  Iceland,  and 
Labrador,  &c. 

The  Committee  fiirther  expressed  their  sense  of  the  very  high 
value  which  observations  would  have  if  they  could  be  obtained 
from  the  islands  in  the  Pacific,  as  they  were  not  aware  of  any 
existing  station  situated  within  the  limits  of  that  ocean  with  the 
exception  of  those  in  New  Zealand  and  the  Philippines.  They 
woiild  remark  that  observations  from  any  island  will  be  of  value. 

The  Committee,  some  members  of  which  have  become  acquainted 
with  M.  Weyprecht's  proposal  to  establish  a  number  of  observa- 
tions in  the  Arctic  Regions  in  order  to  secure  simultaneous  hourly 
observations  in  Meteorology  and  Terrestrial  Magnetism  around  the 
Pole  for  at  least  one  year,  is  of  opinion  that  it  should  express  its 
conviction  that  such  observations  would  be  of  the  greatest  value 
for  the  progress  of  both  Sciences,  and  recommends  most  warmly  to 
all  countries  that  they  should,  in  the  interest  of  Science,  support 
and  take  part  in  such  an  undertaking. 

In  addition  to  any  observing^  stations  which  may  have  been,  or 
are  now  in  operation,  the  Committee  would  especially  direct 
attention  to- — 

Point  Barrow ; 
Boothia  Felix ; 


Upernavik ; 
Pendulum  Island ; 


Spitzbergen ; 
Alten  in  Finmark ; 
The  mouth  of  the  Lena ; 
New  Siberia ; 

and  will  submit  further  particulars  to  the  coming' Congress. 

The  Committee  was  then  adjourned. 

(Signed)        Buys  BAiiLOT. 

Fifth  Meeting,  April  22nd,  10.30  a.m. 

Present  : 

MM.  Buys  Ballot  (President),  Bruhns,  Cantoni,  Mohn,  Scott, 
and  Wild. 

The  Minutes  of  the  last  meeting  were  read  and  signed. 

MM.  Bruhns  and  Wild  submitted  their  Keport  on  the  replies 
to  Circular  III.,  which  was  ordered  to  be  printed.     App.  I. 

MM.  Cantoni,  Mohn,  and  Wild  stated,  with  regard  to  the 
form  of  Instructions,  that  of  the  Instructions  which  had  been 
examined  by  them,  those  recently  issued  were  on  the  whole  con- 
formable to  the  requirements  of  a  General  Instruction,  when  the 
Supplementary  Instructions  which  had  been  drawn  up  in  some 
cases,  were  taken  into  consideration,  but  that  MM.  Scott  and 
Wild  had  prepared  special  instructions  in  English,  and  in  German 
and  Hussian  respectively,  in  accordance  with  the  requirements  of 
the  Vienna  Congress,  while  M.  Cantoni  had  undertaken  to  revise 
his  Instructions  in  Italian,  so  as  to  render  them  more  conformable 
to  those  requirements  than  was  the  case  with  the  present  Italian 
Instructions. 
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It  was  resolved  that  the  Committee  should  express  its  hope  that 
Instructions  in  the  French  language  would  shortly  be  prepared  and 
published,  which  should  be,  as  far  as  possible,  in  accordance  with 
the  requirements  in  question. 

The  Committee  expressed  its  opinion  that  it  is  entirely  impossible 
to  devise  a  general  form  of  Instructions  which  should  be  suitable,  in 
all  details,  to  the  requirements  of  different  countries  and  climates. 

M.  Buys  Ballot  pointed  out  especially  that  the  hours  of 
observation  should  never  be  changed  without  institutinor  a  syste- 
matic comparison  between  the  results  obtained  by  the  old  and  new 
systems  of  observations. 

X.  New  Congress. — The  President  stated  that  he  had  learnt 
that  the  Italian  Government  was  prepared  to  issue  invitations  for 
the  next  Congress. 

M.  Cantoni  read  an  oflScial  letter  which  he  had  received  on 
the  subject  from  the  Minister  of  Agriculture  and  Commerce  of 
Italy,  in  which  that  Officer  stated  that  if,  as  there  are  some  reasons 
for  supposing,  the  Permanent  Committee  would  propose  that  the 
next  International  Meteorological  Congress  should  be  held  at 
Rome,  during  the  month  of  September  1877,  the  Italian  Govern- 
ment would  gladly  welcome  the  proposal. 

The  Committee  begged  M.  Cantoni  to  convey  to  the  Italian 
Government  their  most  sincere  thanks  for  the  intention,  which  has 
been  expressed  in  the  above  letter,  of  issuing  invitations  for  the 
Second  Meteorological  Congress  to  be  held  at  Rome,  and  would 
venture  to  propo'se  the  20th  of  that  month  as  the  first  day  of  the 
meeting. 

With  reference  to  the  preparations  to  be  made  for  the 
Congress : — 

10.   Order  of  the  Day. — M.  Bruhns  agreed  to  prepare  the 
Order  of  the  Day  by  September  1st,  1876. 
As  regards  Reports  to  be  drawn  up,  all  such  are  to  be  dis- 
tributed in  MS.  to  the  Members  of  the  Permanent  Committee  by 
the  respective  Authors,  who  as  soon  as  they  receive  the  replies, 
shall  submit  the  definitive  Report,  with  a  copy  of  all  replies,  to 
the  Secretary  for  the  information  of  the  Permanent  Committee. 
2®.  Report  on  the  Action  of  the  Committee, — To  be  prepared  by 
the  Secretary. 

30,  Programme  of  Proceedings,—  M.  Wild  was  rciquested  to 
prepare  this  programme  by  July  Ist,  1876.  The 
Secretary  is  then  to  print  this  and  distribute  copies  to 
the  gentlemen  present  at  the  Vienna  Congress,  >vith 
the  request  that  they  will  furnish  the  Committee  with 
their  opinions  thereupon,  by  September  Ist,  1876,  in 
order  that  M.  Wild  may  tlien  be  able  to  prepare  a 
definitive  programme. 

40.   fVeather  Telegraphy.  "\      Mr.    Scott    was    requested   to 
50.  Maritime  Meteorology.  J  drA^r  up  Reports  on  both   these 
subjects. 
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6°.  Conformity  of  Instruments,  Methods,  and  PubUcatums  with 
t/w  Requirements  of  the  Vienna  Congress. — To  be  referred 
to  M.  Jelinek. 

7®.  Reduction  of  Barometers  to  Sea  Level — To  be  referred  to 
M.  Bruhns  as  already  determined,  p.  4. 

8^.  Reduction  of  Means  obtained  from  various  Hourly  Com- 
binations to  True  Means. — To  be  referred  to  M.  Bujrs 
Ballot. 

9®.  Evaporation.^ — To  be  referred  to  M.  Cantoni. 

10».  Methods  of  determining  the  Fixed  Points  on  the  Thermometer 
Scale. — M.  Wild  was  requested  to  ask  M.  Pemet  to 
prepare  a  report  on  this  point. 

llo.  Anemofneters, — MM.  Scott  and  Wild  were  requested  to 
obtain  reports  on  this  subject. 

120.  The  choice  of  a  Meridian  for  Charts. — To  be  referred  to 
M.  Bruhns  (p.  7). 

130.  Rain  Gauges. — To  be  referred  to  M.  Mohn. 

140.  Humidity. — To  be  referred  to  M.  Cantoni. 

150.  Mountain  Stations  and  Observations  in  Balloons. — To  be 
referred  to  Dr.  Hann. 

Ifio.  Distant  Stations  and  Weyprecht's  Proposal. — To  be  referred 
to  Professor  Mohn. 

170.  Simultaneous  Observations. — To  be  referred  to  Oeneral 
Myer. 

180.  Synoptic  Charts. — To  be  referred  to  Captain  Hoffineyer. 

190.  Atmospheric  Electricity. — MM.  Everett  and  Sohncke  are 

to  be  requested  to  prepare  reports  on  this  subject.     M. 

Cantoni  also  undertakes  to  furnish  for  these  reports  a 

resum^  of  the  observations  made  for  several  years  past 

in  Italy. 

200.  Terrestrial  Magnetism. — Mr.  Whipple  to  be  requested,  to 
prepare  a  report  on  this  subject  M.  Wild  also  undertook 
to  draw  up  a  report  thereon. 

XI.  It  was  resolved  that  the  report  of  the  present  meeting 
should  be  published  in  three  languages.  The  individual  members 
present  were  requested  to  send  in  any  additions  they  may  have  to 
make  to  the  MS.  Minutes  to  the  Secretary  within  three  weeks. 

The  Secretary  then  to  proceed  with  the  publication. 

The  several  editions  to  be  entrusted  to  the  same  gentlemen  as 
before,  viz.,  the  French,  to  M.  Buys  Ballot ;  the  German,  to  M. 
Bruhns,  and  the  English  to  Mr.  Scott. 

The  Committee  expressed  their  thanks  to  the  Meteorological 
Committee  and  to  Mr.  Scott  for  the  reception  which  had  been 
given  to  them,  and  they  requested  Mr.  Scott  to  convey  these  thanks 
to  the  Committee. 
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The  Presibskt  expressed  his  extreme  satiBfaction  at  the  course 
the  discussions  had  taken,  and  his  thanks  to  the  Members  for  their 
assistance  in  the  general  proceedings  of  the  meeting,  and  coupled 
these  thanks  with  the  hope  that  they  would  all  meet  again  at 
Bome. 

The  meeting  was  then  adjourned  at  2.15  p.m. 

(Signed)        Buys  Ballot 
0.  Bbuhns. 
O.  Cantonl 

U.  MOHN. 

BoBEBT  H.  Scott. 
H.  Wild. 
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APPENDIX. 


APPENDIX  L 


Meteorological  0£Soe^  116,  Victoria  Street,  London,  S.W., 
Sib,  May  5th,  1875. 

On  the  part  of  the  Permanent  Committee  of  the  Meteorological  Congress 
at  Vienna  we  beg  to  express  regret  that  various  circumstances  have  delayed 
the  appearance  of  the  French  edition  of  the  protocols  at  Vienna  and  Utrecht. 

The  German  and  English  editions  are  already  published,  and  a  copy  of  one 
or  other  of  them  has,  we  doubt  not,  already  reached  you. 

In  the  appendices  tou  will  find  certain  notes  ana  suggestions  with  which 
the  Committee  have  been  favoured  by  various  meteorologists  of  eminence,  and 
furthermore  some  regulations  which  the  Committee  have  thought  fit  to  propose, 
with  certain  questions  which  they  have  ventured  to  ask. 

llie  forms  for  the  uniform  publication  of  results  from  stations  of  the  second 
order  (as  suggested  by  M.  Wild,  at  Vienna)  have  been  drawn  up  by  MM. 
Wild  and  Jdlnek,  and  accepted  by  the  Committee. 

You  are  requested  to  state  whether  you  have  any  objection  to  use  these 
forms  for  printing  your  observations,  at  least  for  the  number  of  stations 
indicated  bv  the  Committee,  according  to  the  area  of  your  district. 

With  reference  to  the  method  of  recording  the  epoch  of  occurrence  of  rain. 
Professor  Mohn  has  requested  us  to  bring  forward  a  proposition  of  his  to  the 
effect  that,  if  the  faH  has  occurred  during  the  night,  the  letter  n  should  be 
employed,  instead  of  a  or  ^,  as  the  case  may  be. 

It  was  the  intention  of  the  Committee  to  print  the  simultaneous  observations 
made  in  Europe,  Asia,  &c.  synchronous  with  0*»  43°*  Greenwich  M.  T.  (corres- 
ponding to  the  time  of  the  earliest  observations  made  in  the  United  States, 
viz.,  7^  35™  ajn.  Washin^n  M.T.)  in  compliance  with  the  wish  of  Brigadier- 
General  A.  J.  Myer,  chief  signal  officer,  U.S.A.  Inasmuch,  however,  as  that 
distinguished  and  zealous  officer  has  taken  on  himself  the  labour  and  expense 
of  printing  and  distributing  these  European  observations  as  he  already  does 
witn  the  American,  it  seems  unnecessaiy  to  print  them  again,  and  more 
particularly  so  because  M.  Wild,  for  Russia,  and  M.  Cantoni,  for  Italy,  wLU 
print  these  observations  for  their  own  districts,  and  request  you  to  do  so  for 
yours. 

You  will  find  in  the  Appendices  certain  Circulars,  Appendix  E  and  Appendix 
I,  to  which  you  are  requested  to  furnish  replies  at  your  early  convenience. 

Of  the  contents  of  these  circulars  the  Committee  would  specially  draw  your 
attention  to  the  request  for  a  list  of  all  the  impublished  observations,  either 
of  ancient  or  modem  date,  which  are  in  your  possession,  with  a  statement  of 
where  they  are  to  be  found,  and  on  what  conditions  they  can  be  inspected  and 
copies  of  them  obtained.     {See  Appendix.) 

lou  will  at  once  admit  that  it  is  important  to  collect  these  valuable  materials 
for  various  objects,  particularly  for  the  purpose  of  determining  the  averaffe 
height  of  the  barometer  and  thermometer  at  distant  stations,  and  from  old 
series  of  observations,  and  also  that  the  corrections  for  your  combinations  of 
hours  for  deducing  the  true  mean  temperature  of  the  day  may  be  found,  in 
order  to  reduce  the  synchronous  observations  to  that  value,  and  make  them 
intelligible  and  useAil. 

It  is  also  very  desirable  that  at  certain  places,  where  such  extensive  libraries 
as  those  at  St.  Petersburg,  Vienna,  &c.,  do  not  exist,  a  copy  of  these  observa- 
tions and  printed  works  should  be  deposited,  and  in  that  respect  M.  Buys 
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Ballot  will  feel  deeply  indebted  to  anyone  who  will  kindly  continue  to  furnish 
him  with  reports^  publications,  &c.,  of  this  nature  as  on  former  occasions. 

You  will  receiye  a  list  of  distant  stations  where  obseryations  haye  been 
made  since  the  date  of  the  Conp^ress  at  Vienna. 

If  you  will  haye  the  kindness  to  state  what  distant  stations  haye  been 
established  through  your  influence  you  will  certainly  be  carrying  out  the  wishes 
expressed  at  that  meeting. 

The  Committee  ^11  be  especially  pleasad  to  learn  your  opinions  on  any 
point  of  international  meteorology,  and  to  be  informed  of  any  point  which  may 
appear  to  you  to  be  adyisable  to  be  taken  into  consideration,  or  to  be  treated 
in  a  difPerent  manner  from  that  which  has  hitherto  been  the  case. 

Buys  Ballot,  President 
Robert  H.  Scott,  Secretary, 

Appendix. 

The  following  ad  interim  replies  have  already  been  rcceiyed  to  Circular  I : — 
Professor  Buys  Ballot  reports  that  he  has,  at  Utrecht,  hourly  obseryations 
of  wind,  temperature,  and  barometer,  for  the  Helder,  Groningen,  and  Utrecht, 
and  that  the  series  for  Flushing  is  to  commence  May  1875. 

Furthermore,  he  has  continuous  photographic  records  from  the  magnetographs 
at  Utrecht. 

Professor  Bruhns  reports  that  he  has  at  Leipzig — 

(1.)  Observations  of  temperature,  pressure,  wind  and  cloud,  at  Leipzig 
three  times  daily  (1830-^.)  [Results  printed  in  the  second  volume 
of  "  Resultate  aus  meteorologischen  Beobachtungen  in  Sachsen." 
Ldpzi^,  1867.] 

(2.)  Observations  of  a  similar  character  from  Dresden,  1847-68.  Results 
in  first  volume  of  above  publication.] 

(3.)  Observations  of  a  similar  character  from  Oberwiesenthal,  1858-63. 
[Results  in  first  yolume  as  above.] 

(4.)  At  Freiberg  there  are  observations  of  pressure,  temperature,  the 
minimum  thermometer,'  the  fall  of  rain,  &c.,  and  the  wind,  daily, 
in  part  twice,  in  part  only  once,  by  Ober-bergrath  Reich  1830-64. 
[Reisults  in  third  volume  as  above.] 

Mr  Scott  reports  that  the  information  as  regards  the  observations  in  the 
British  Isles  and  the  Colonies  is  already  in  print,  in  the  report  of  the  Committee 
of  the  British  Association  on  Science  Lectures  and  Organisation.  Report 
British  Association,  1873,  pp.  495-522. 


APPENDIX  E.  to  the  Report  for  1874. 


(A.)  Qittestions  relating  to  the  Central  Institution, 

P.  Are  the  details  of  the  organisation  of  your  system  of  observations  pub- 
lished, and  if  so,  in  what  work  ? 

2?.  When  was  your  Central  Institution  established? 

3^.  Does  it  include  several  departments,  and  if  so,  for  what  lines  of  action  ? 
Is  there  a  Magnetical  Observatory  connected  with  your  establishment. 

4°.  Is  the  financial  estimate  of  your  institution  published,  and  if  so,  where  ? 

5°.  Are  Weather  Reports  regularly  sent  to  your  Central  Institution,  and  if 
so,  from  how  many  inland  as  well  as  foreign  stations  ?  In  what  way  are  these 
telegraphic  reports  worked  up?  Are  the  weather  bulletins  published  in  the 
daUv  newsoapers,  and  by  which  P 

6^.  Do  tne  stations  oi  your  system  take  part  in  the  scheme  of  synchronous 
observations  initiated  by  General  A.  J.  Myer,  and  which  are  these  stations  ? 

7°.  In  what  manner  are  the  barometer  obseryations  reduced  to  sea  level  ? 

8^.  What  improvements  and  extensions  in  the  organisation  of  your  system 
of  observations  do  you  consider  necessary,  or  desirable. 
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(B.)  Questions  relating  to  the  Stations,] 

1°.  What  elements  are  included   in    the  observations  at  most  of  your 
stations  ? 

2°.  Are  there  several  classes  of  stations,  according  to  the  definition  of  the 
Vienna  Congress  ?    (IX.  Meeting,  App.  I.)    Are  there  special  stations  for  the 
calculation  of  rainfall,  and  others  for  the  investigation  of  the  tracks  of 
thunderstorms,  and  the  distribution  of  hail? 
3P.  What  is  the  number  of  stations  in  each  class? 

4°.  Are  the  stations  regularly  inspected,  and  at  what  periods  on  an  average? 
5°.  Is  a  description  of  the  instruments  used  at  the  stations  of  your  ;iystem 
published,  and  if  so,  in  what  work? 

6°.  (a.)  What  kind  of  barometers  are  used  at  your  stations?  Syphon 
barometers,  fitted  with  or  without  microscopes,  barometers  on  Fortin's  prin- 
ciple, or  such  cistern  barometers  in  which  a  change  of  level  of  the  cisterns  is 
provided  for  in  the  scale  (as  in  Adie's  barometers),  or  ly  calculation  (as  in 
Kappeller's  barometers).  Are  Aneroid  barometers  used  for  the  observations? 
(b,)  What  is  the  average  error  in  a  comparison  of  your  barometers  with  the 
normal  barometer?  What  is  the  average  constant  difference  between  the 
station  barometers  and  the  normal  barometer  ? 

(c.)  From  what  maker  do  you  get  the  station  barometers,  and  what  is  their 
usual  price? 
7°.  What  kind  of  thermometers  an  used  at  your  stations? 
(a.)  Are  your  thermometer  bulbs  spherical  or  cylindrical? 
(6.)  Are  the  thermometers  graduated  on  the  stem  or  provided  with  a  special 
scale? 

(c.)  What  is  the  exposure  of  the  thermometers  ?  are  they  placed  outside 
a  window,  or  in  the  free  air,  in  the  shade  of  the  house,  or  over  an  open  grass- 
plot? 

(d.)  What  kind  of  screen  is  used  for  your  thermometers,  and  especially  of 
what  material?  Are  they  fixed  or  moveable,  according  to  the  sun's  position? 
are  they  protected  from  terrestrial  radiation  ? 

(«.)  At  what  height  above  the  ground  are  the  thermometers  placed  7 
(/.)  Is  an  arrangement  for  ventilation  used  for  the  thermometers  P    Is  the 
rotatory  thermometer  used? 

(g,)  Whence  are  the  thermometers  obtained,  and  what  is  their  price  ? 
8^  Are  maximum  and  minimum  thermometers  used  at  your  stations,  and 
on  what  principles?    By  whom  are  they  made,  and  what  is  their  price  7 
When  are  the  maximum  and  minimum  thermometers  read? 
9°.  (a.)  What  is  the  construction  of  your  rain-gauges  ?    Of  what  material 
are  they  made? 

(b.)  What  size  is  the  receiver  of  the  rain-gauges  at  your  stations?  Is  it 
circular  or  square  ? 

(c.)  At  what  height  above  the  ground  is  the  receiver  of  your  rain-gauges  ? 
{d.)  What  is  the  nrice  of  such  a  rain  gauge,  including  the  measuring  glass  ? 
(tf.)  What  method  is  used  in  measuring  snow  ? 
(/.)  At  what  time  of  the  day  is  the  fall  measured  ? 

10^.  Do  the  stations  possess  a  special  wind-vane  for  recording  the  direction 
of  wind,  or  are  the  observations  made  by  the  vanes  on  steeples,  or  from  the 
direction  of  smoke,  &c.  ? 

11^.  Is  the  wind  force  estimated,  and  by  what  scale?  Or  do  you  make  use 
of  simple  dial  instruments  (Robinson's  anemometers),  or  vanes  with  pendulum- 
like wmd-gauges  (Wild's  or  Frestel's  anemometers)  ? 

12^.  Is  the  amount  of  evaporation  measured  at  any  of  your  stations,  and  by 
means  of  what  apparatus?  What  is  the  extent  of  the  evaporating  surface  ? 
Is  the  atmometer  protected  from  sun  and  rain,  or  is  the  evaporation  measured 
on  an  open  surface  of  water? 

The  above  questions  by  no  means  exhaust  all  the  circumstances  to  be  con- 
sidered in  the  establishment  of  a  Meteorological  system,  but  they  contain  the 
principal  points,  and  the  Permanent  Committee  do  not  wish  to  take  up  too 
much  of  your  time  and  trouble  in  answering  a  too  comprehensive  series  of 
questions. 
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Summary  of  Replies  to  Ctrculab  E.,  Rkport  of  the  Utrecht 

Meeting,  p.  45. 

A. — Questions  rblatino  to  the  Central  Institution. 

P.  Are  the  details  of  the  organisation  of  your  system  of  observations  published, 

and  if  so,  in  what  work  F 
The  Meteorological  Society  of  London.— The  details  of  organisation 

are  puhlished  in  the  Report  of  the  Council  read  at  the  Annual  General 

Meeting,  January  19th,  1876. 
The  Meteorological  Office,  London. — ^The  details  are  published  in  the 

Annual  Reports  of  the  Office,  and  also  in  a  memorandum  on  the 

organisation  of  the  Office.    (Not  reprinted  here.) 
Norway. — Published  in  the  Jahrbuch  of  the  Norwegian  Meteorological  Insti- 
tute, and  also  in  *'  Ocean  Highways,"  vol.  I.  new  series,  pp.  12,  157. 
Saxony.— Published    in   the   first  vol.  of  ''Resultate  aus  den  meteorolo- 

gifichen  Beobachtungen,"  Leipzig,  1865. 
Baden. — Published  in  the  first   "  Jahresbericht  der  Central-Station,  Carl- 

ruhe,  1869,  by  Dr.  Weber,  Carlsruhe,  1870. 
Bavaria. — No  reply  (see  p.  52). 
Wt^RTEMBERO. — No  reply. 

Russia. — Published  in  the  "  Jahresbericht  des  Central  Observatoriums." 
Denmark. — Published  in  the  Annuaire  deTInstitut  Danoispour  Tannic  18/4. 
Holland. — Details  not  published. 
Italy.  —  Details  not  published  in  full,  some  particulars  are  given  in  the 

Supplement  to  *'  Meteorologia  Italiana,*'  for  1873  ? 
Cape  Colony. — Details  given  in  subjoined  letter,  p.  56. 

2^.  When  was  your  Central  Institution  established? 

Meteorological  Office,  London. — For  Maritime  Meteorology  1854.  Ex- 
tended to  the  Land  Meteorology  of  the  United  Kingdom  1867. 
Norway.— In  December  1866. 
Saxony. — In  December  1863. 

WtRTEMBERG.  — In  1874. 

Baden. — In  the  autumn  of  1868. 

Russia.— In  1849.    Remodelled  1872. 

Denmark.— In  1872. 

Holland.— Privately  in  1849.    Officially  1854. 

Italy. — ^The  Bulletin,  Meteorologia  Italiana  was  founded  in  1864  by  the 

Ministry  of  Agriculture  and  Commerce. 
Cape  Colony. — ^The  Meteorological  Commission  wjm  established  in  1867 ; 

reconstituted  1874. 

3^.  Does  it  include  several  departments,  and  if  so,  for  what  lines  of  action  ?  Is 

there  a  ma^uetical  observatory  connected  with  your  establishment? 
Meteorological  Office,  London. — ^Three  departments :  a.  Ocean  Meteo- 

rologv>  b.  Weather  Telegraphy,  c.  Land  Meteorology  of  the  British  Ides. 

The  Magnetic  Observatoiy  at  Kew  is  independent  of  the  Meteorological 

Office. 
Norway. — One  department  for  Land  Meteorology.    Observations  made  at 

sea  are  collected ;  but  are  hardlv  discussed  at  all. 
Saxony. — One  department  for  Land  Meteorology. 
Baden.— Ditto. 

W^RTEM  BERG . — DittO. 

Russia. — Four  draartments :  a.  Land  Meteorology,  b.  Ocean  Meteorology, 
e.  Weather  Telegraphy,  d.  Terrestrial  Physics.  A  magnetic  observatory 
belongs  to  department  d. 

Denmark.  —  Two  departments :  a.  Land  Meteorology,  b.  Telegraphy  and 
Hydrogiaphv  (Sea  sui&ce  temperature,  &c.). 

Holland. — ^Two  departments :  a.  Land  Meteorology,  b.  Ocean  Meteorology. 
There  is  a  magnetic  ob86rvatoiy,the  constants  are  determined  absolutely 
twice  a  month,  the  Declination  is  the  only  element  recorded  photo- 


graphically. 

.—Two  departments.   The  Office  which  publishes  the  ''Meteoroloj 

ItiJiana,''  is  ^ite  distinct  from  that  which  is  charged  with  WeatJ 

Google 


Italy.— Two  departments.   The  Office  which  publishes  the  ''Meteorologia 

.  „ ather 

Telegraphy.    This  latter  is  under  the  Marine  Ministry 
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4^.  Is  the  financial  estimate  of  your  Institution  published,  and  if  so,  where  ? 
Mbtsobolooical  Opfics,  LoNDON.—In  the  Annual  Reports  of  the  Office  and 

in  the  memorandum  already  mentioned.    The  Annual  grant  is  10,0()0/. 
Norway. — In  "  Ocean  Highways,"  loc.  cit. 
Saxony. — Not  published.     It  is  about  600/. 

WtRTBMBXRG.— Not  published.  It  is  about  2251,  exclusive  of  cost  of  printing. 
Badbn. — Not  published. 

Russia.— Not  published.    It  is  about  59,000  roubles  (9000/.  ?). 
Dbnm ARK. — Not  published.    It  is  about  860/. 
Holland. — Not  published.    It  is  about  8>700/. 
Italy. — Not  published. 

6^.  Are  Weather  Reports  regularly  sent  to  your  central  institution,  and  if  so 
from  how  many  inUmd  as  well  as  foreign  stations  ?  In  what  way  are 
these  telegraphic  reports  worked  up  ?  Are  the  Weather  Bulletins  pub- 
lished in  the  daily  newspapers,  and  by  which  ? 

Metborological  Officb,  London. — Yes,  from  29  home,  and  22  foreign 
stations.  The  method  of  treatment  of  the  Reports  is  given  in  the  memo- 
randum. The  Reports  are  published  as  Daily  Weather  Reports,  and  in 
the  newspapers. 

Norway. — Yes,  from  7  home,  and  10  foreign  stations.  A  daily  bulletin  with  a 
chart  is  posted  up,  and  an  abridged  buUetin  is  given  in  the  newspapers. 
The  same  method  is  followed  with  Storm  Warnings.  The  complete  publi- 
cation for  Norway,  Sweden,  and  Demnark  is  in  the  **  Bulletin  du  Nord." 

Saxony. — No,  the  central  office  for  Weather  Telegraphy  in  Germany  is  the 
Deutsche  Seewarte  at  Hamburg. 

Badbn. — Ditto  ditto  ditto. 

WuRTBMBBRG. — Ditto  ditto  ditto. 

Russia. — ^Yes,  ^m  45  home,  and  24  foreign  stations.  A  bulletin,  without  a 
chart,  is  published  daily,  and  appears  in  several  newspapers.  Storm 
Warnings  are  issued. 

Denmark. — Yes,  from  8  home,  and  19  foreign  stations. 

Holland. — Yes,  from  4  home,  and  14  foreign  stations.  The  results  of  dis- 
cussion of  the  telegrams  are  posted  up  in  the  harbours  and  printed  in 
the  newspapers.  The  Aeroklmoscope  announces  the  conditions  of  the 
atmosphere  by  signal. 

Italy. — ^The  Minis^y  of  Agriculture  receives  each  decade  the  daily  reports 
from  24  Meteorological  stations. 

6^.  Do  the  stations  of  your  system  take  part  in  the  scheme  of  synchronous  observa- 
tions initiated  by  General  A,  J,  Myer,  and  which  are  these  stations  ? 

Mbtborological  Officb,  London. — Yes,  the  number  of  stations  exceeds 
60.  The  names  are  given  in  the  Annual  Reports  of  the  Meteorological 
Office,  and  in  General  Myer's  *'  Bulletins  of  the  War  Department." 

Norway. — Yes.    See  Myer's  Bulletin. 

Saxony. — Ditto  ditto        ditto. 

Wi&rtbmbbrg.— ?Ditto         ditto        ditto. 

Badbn. — Ditto  ditto        ditto. 

Russia. — Ditto  ditto        ditto. 

Denmark. — Ditto  ditto        ditto. 

Holland. — Yes,  from  4  stations.    See  Myer's  Bulletins. 

Italy. — ^Yes,  more  than  30  stations  take  the  synchronous  observations,  of 
which  more  than  20  are  sent  to  General  Myer  each  decade. 

7°.  In  what  manner  are  the  barometrical  readings  reduced  to  sea  level? 
MbtboroloOical  Society,  London. — By  the  tables  in  ''  Instructions  in  the 

use  of  Meteorological  Instruments  "  by  R.  H.  Scott,  F.R.S.     Special 

tables  are  prepared  for  each  station,  taking  into  consideration  index 

error,  teniperature,  and  elevation.     Mr.  Marriott  has  explained  these 

tables.    (Quart.  Journ.  Met.  Soc,  January  1876.) 
Mbtborological  Office,  London. — By  the  tables  in  the  "  Instructions '' 

above  mentioned.  Cards  are  prepared,  combining  for  each  station  index 

error,  and  correction  for  height. 
Norway. — By  tables  specially  constructed,  taking  into  consideration  pressure 

and  temperature. 
Saxony. — By  the  strict  formula,  taking  into  consideration   pressure  and 

temperature.  C^r^r^n]i> 
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WOrtembkrg.— By  the  strict  fonnula. 

Baden. — By  the  strict  formula,  the  oonstants  being  taken  from  Jordan's 

Notiz-kalender. 
Russia.  —  By  the  strict  formula,  taking  into  consideration  pressure  and 

temperature. 
Denmark. — By  the  application  of  a  constant  correction,  as  no  station  is  at  a 

higher  level  than  160  feet  above  sea  level. 
Holland.—- Ditto  ditto  ditto. 

Italy. — ^The  reduction  is  made  by  the  tables  published  by  the  Ministry  of 

Agriculture,  which  take  into  consideration  pressure  and  temperature. 

8^.  What  improvements  and  extensions  in  the  organisation  of  your  system  of 
observations  do  you  consider  necessary  or  desirable  ? 

Meteorolooical  Office,  London. — ^The  question  of  the  future  improvement 
of  the  system  of  the  Meteorological  Office  is  under  consideration  by 
a  Conmuttee  appointed  by  the  Government. 

Norway. — ^An  office  in  the  town  and  an  observatoiy  outside  it.  A  department 
for  Maritime  Meteorology  :  the  development  and  extension  of  Storm 
Warnings.    Observatories  on  the  West  Coast  and  in  Arctic  Norway. 

Saxony. — Fusion  of  the  German  systems  under  one  head,  and  issue  of  one 
German  publication. 

Baden.  —  Observations  on  Evaporation  and  Earth  Temperature,  self- 
recording  observations. 

Russia. — A  department  for  Agricultural  and  Forest  Meteorology. 

Holland.-— We  are  endeavouring  to  have  the  readings  of  the  Iraurometer  at  the 
principal  stations  recorded  at  Utrecht. 

Italy. — ^Explained  in  the  Report  of  the  Meteorological  Congress  at  Palermo, 
September  1875. 

B. — Questions  Relating  to  the  Stations. 

1°.  What  elements  are  included  in  the  observations  at  most  of  your  stations  ? 

Meteorological  Society,  London. —  Pressure,  temperature,  humidity, 
wind,  clouds,  rain  and  hydrometeors. 

Meteorological  Office,  London. — Ditto.        ditto.        ditto. 

Norway. — The  usual  elements. 

Saxony. — Ditto. 

W^RTBM  berg. — Ditto. 

Baden. — Ditto. 

Russia. — Ditto,  with  evaporation. 

Denmark. — Ditto. 

Holland. — Ditto,  and  atmospheric  electricity,  with  Peltier^s  apparatus,  at 
Utrecht  and  Helder. 

Italy. — Most  of  our  stations  have  barometers,  thermometers  (max.  and  min.), 
dry  and  wet  bulb  thermometers  (the  latter  with  arrangements  for  ventila- 
tion), rain-gauges,  atmometers,  anemoscopes ;  several  have  also 
anemometers,  Palmieri's  electrometers,  and  a  few  are  provided  with 
magnetic  and  seismographic  apparatus. 

2°.  Are  there  several  classes  of  stations  according  to  the  definition  of  the  Vienna 
Congress  ?  Are  there  special  stations  for  the  calculation  of  rainfall,  and 
others  for  the  investigation  of  the  tracks  of  thunderstorms  and  the 
distribution  of  hail  f 

2P.  What  is  the  number  of  stations  in  each  class  ? 

Meteorological  Society,  London. — Yes.   18  stations  of  the  second  order, 

15  of  the  third  order. 
Meteorological  Office,  London. — Yes.    7  stations  of  the  first,  17  of  the 

second,  and   17  of  the  thurd  order.    There  are  about  1,600  rainfall 

stations  under  Mr.  Symons.    No  stations  for  thunderstorms  or  hail. 
Norway.— ^2  stations  of  second  order,  10  of  the  third,  150  for  thunderstorms. 
Saxony. — 1  of  first  order,  19  of  second,  5  of  third,  with  some  rainfidl  stations, 

but  none  for  hail  or  thunderstorms. 
Wurtbmberg. — 14  of  second  order,  7  of  third. 
Baden. — 12  of  second  order,  4  of  third,  and  1  rainfall  station. 
Russia. — 1  central  observatory,  6  stations  of  the  first  order,  118  of  the  second^ 

about  220  for  rain,  and  350  for  thunderstorms. 
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Denm ARK.-~1  station  of  fbrst  order,  15  of  second,  60  of  third,  71  for  rain,  25 

for  wind,  four  for  hydrography. 
Holland. — 3  stations  of  first  order,  four  of  second,  two  of  third,  and  one  of 

fourth.    There  are  «30  extra  rainfall  stations. 
Italy. — ^Yes.    The  Meteorological  Commission  is  now  arranging  the  number 

of  stations  of  each  order.    I  may  say  that  we  shall  have  in  Italy  at  least 

30  good  stations  of  the  second  order. 

4°.  Are  the  stations  regularly  inspected,  and  at  what  periods  on  an  average  ? 
Mktborolggical  Society,  Londob. — Yes.  The  stations  of  the  second  order 

when  first  established,  and  subsequently  at  irregular  intervals. 
Mbtborological  Officb,  London. — ^Annually. 
Norway. — Biennially  or  quadrennially. 
Saxony.— Annually ;  some  twice  a  year. 
W0RTBMBBRG. — Annually;   some  twice  a  year.    The  stations  of  the  third 

order  occasionally. 
Badbn. — ^Annually. 
Russia.— Undecided. 
Denmark. — ^The  stations  of  first  and  second  order  annually,  except  those  in 

Greenland ;  the  other  stations  are  only  partly  inspected  every  year. 
Holland.— A  general  inspection  is  made  eveiy  three  years.    The  stations  are 

oocasionsdly  inspected  at  irregular  intervals. 
Italy. — ^The  Meteorological  Commission  has  reconmiended  that  all  stations  of 

the  second  order  should  be  inspected  annually,  or  at  least  every  two  years. 
5°.  Is  a  description  of  the  instruments  used  at  your  stations  published,  and  if  so, 

in  what  work  f 
Mbtborological  Society,  London. — ^Yes,  in  the  Optician's  Catalogues. 
Meteorological  Office,  London.— The  self -registering  instruments  are 

described  in  the  Annual  Reports  for  1867  and  1869.    The  instruments 

for  eye  observations  are  described  in  the*"  Instructions.*' 
Norway. — The  new  arrangements  introduced  in  1875  are  not  yet  described. 
Saxony. — Published  in  the  first  volume  of  Results. 
Baden. — Described  in  the  Swiss  Instructions  and  the  first  volume  of  the 

Baden  Observations. 
Russia. — Partly  in  the  first   Instructions :    "  Repertorium  Vol.  1."     The 

atmometer,  syphon  barometer,  and  wind  pressure  plate  are  described  in 

the  Bulletin  of  the  St.  Pet^burg  Academy.     The  new  thermometer 

screens  are  not  yet  described. 
Denmark. — In  the  Annuaire  for  187^* 
Holland. — In  a  publication  by  Dr.  Krecke. 

Italy. — See  "  Norme  per  le  Osservazione  Meteoriche,"  published  in  1875. 
6°.  a.  What  kind  of  barometers  are  used  at  your  stations  9    Syphon  barometers, 

fitted  with  or  without  microscopes,  barometers  on  Fortin*s  principle,  or  such 

cistern  barometers  in  which  a  change  of  level  of  the  cistern  is  provided  for 

in  the  scale  {as  in  Adie's  barometers)  or  by  calculation  {as  in  Kappeller's 

barometers.    Are  aneroid  barometers  used  for  the  observations  ? 
6.  b.  What  is  the  average  error  in  a  comparison  of  your  barometer  with  the  normal 

barometer  t      What  is  the  average    constant    difference    between    the 

station  barometers  and  the  normal  barometer? 
6.  c.  From  what  maker  do  you  get  the  station  barometers,  and  what  is  their  usual 

price  f 
Meteorological  Society,  London.  —  a.  Fortin*s  standards  and  Kew 

barometers. 
b.  From  various  makers. 
Mbtborological  Office,  London. —  a.  The  stations  of  the  first  order 

have  Fortin's  barometers,  those  of  the  second,  Kew  barometers.  Aneroids 

are  not  used. 

b.  The  limit  of  error  in  Kew  barometers  is  0*015  in.  =  0*4  mm.,  and  the 

correction  for  capacity  is  0*004  in.  =  0*1  mm. 
For  Standard  barometers  the  limit  of  error  of  scale  is  0*010  in.  =  0*25  mm. 

c.  Barometers  obtained  from  Adie,  Pall  Mall,  London,  the  price  is    3  10    0 
Verification    -  -  -  -  -  -  -    0  10    0 


Total  cost  -  ^4    0    0 

If  12  barometers  be  ordered  the  price  is  3/.  5s. 
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I  Norway.— a.  16  stations  have  Fortin's  barometers. 

I  16  „  Kew  „ 

10  lighthouses  and  two  other  stations  have  only  aneroids.    All  stations 
have  aneroids  as  reserve  instruments. 

b.  The  mean  error  of  Fortin's  barometers  is  ±  0*45  mm. 

„  „      Kew  „  ±  0*45    „ 

The  constant  correction  of  the  former  is  on  the  average  — 0*05  mm.,  of 
the  latter  —  0*21  mm. 

c.  The  former  from  Secretan  in  Paris  and  Olsen  in  Christiania^  the  latter 

from  Adie  in  London.    Price  about  120  francs. 
Saxony. — a.  One  station  has  a  Fortin's  barometer,  and  one  a  Kew  barometer, 
all  the  rest  have  syphon  barometers  with  microscopes;  as  reserve 
instruments  syphon   barometers  divided  on  the  tube,  and   without 
microscopes,  are  employed  and  aneroid  barometers. 

b.  Error  of  comparison  with  normal  ±0 '  05  mm.  with  no  constant  difference 

between  normal  and  standard  barometer. 

c.  The  fbrst  20  station  barometers  were  got  from  J.  Greiner,  Berlin,  the 

later  from  Schadewell  of  Dresden.     Prices  9/.  and  6Z. 
Wt^RTEMBERG. — a.  Sevcu  cistem  barometers  from  Herman  and  Pfister  of 
Berne,  without  microscope,  but  with  vernier. 
One  syphon  barometer  by  Kappeller  of  Vienna.    The  other  stations  have 
syphon  barometers  which  will  be  replaced  by  cistem  barometers.    No 
aneroids. 
c.  The  price  of  the  cistem  barometers,  ^l. ;  of  the  syphon  barometers,  3/.  8*. 
Baden. — a,   Cistem     barometer    with    vernier,    but    no    microscope.     No 
aneroids. 

b.  Difference  between  station  barometer  and  standard  barometer  is  —  0 '  39  mm. 

The  correction  for  capillarity  agrees  with  that,  and  is  +0*4. 

c.  Hermann  and  Pfister  in  Berne,  price  3/.  8«.  Od. 

Russia. — a.  Principally  syphon  barometers,  mercury  raised  in  both  legs  before 
reading,  without  a  microscope. 
Some  have  cistern  barometers  with  large  cisterns.     Some  have  Fortin's 
pattern,  some  Parrott's  (with  a  float  on  the  outer  surface  of  the  mercury) 
especially  in  the  Caucasus. 
All  new  stations  have  aneroids  as  reserve  instmroents.    Stations  of  Ist 
order  and  those  of  the  Bureau  of  Mines  have  all  of  them  two  or  three 
mercury  barometers.     Some  distant  and  inaccessible  stations  have  only 
aneroicCs,  which  are  controlled  by  thermo-barometers. 
6.  Mean  error  of  a  comparison  =k0'09  mm.;  comparison  with  normal  baro- 
meter db0'04  mm. ;  constant  corrections  vary  firom  0  to  d='l  mm. 
c.  The  new  syphon  barometers  by  Turrettini  in  Geneva,  but  filled  by  the 
workmen  at  the  Observatory  in  St.  Petersburg,  verified  and  packed 
there,  cost  256  francs. 
Denmark. — a.  Mercurial  barometers  by  Kappeller  in  Vienna,  used  in  Den- 
mark.   Fortin's  and  Kew  in  the  colonies. 
6.  Constant  correction  '  1  to  '2  mm. 

c.  Price  of  Kappeller's  and  Fortin's  barometers  160  francs  and  Adie's  (Kew) 
barometers  130  francs. 
Holland. — a.  Syphon  barometers  and  six  cistern  barometers.  Aneroids  never 
used.    At  some  stations  two  barometers  are  always  used. 
6.  The  error  of  a  comparison  with  proper  care  does  not  exceed  0*05  mm. 
The  greatest  correction  is  not  '3  mm. 
Italy.— a.  Most  stations  have  Fortin's  or  large  syphon  barometers.    Aneroid 
observations  never  used. 
5.  In  the  supplement  for  1875  a  Paper  by  M.  Denza  on  the  comparison  of 

a  large  number  of  our  barometers  will  be  printed, 
c.  Most  instruments  are  furnished  by  the  physical  establishment,  the  Tecno- 
masio  of  Milan.    Price  of  Fortin's,  with  large  cistem,  41, ;  of  syphons,  51, 

7.  What  kind  of  thermometers  are  used  at  your  stations  F . 

a.  Are  your  thermometer  bulbs  spherical  or  cylindrical  ? 

b.  Are  the  thermometers  graduated  on  the  stem,  or  provided  with  a  special 

scale  F 

c.  What  is  the  exposure  of  the  thermometers  F   Are  they  placed  outside  a 

window,  or  in  the  free  air  in  the  shade  of  the  house,  or  over  an  open  grass 
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d.  What  kind  of  screen  is  used  for  your  thermometers,  and  especially  of  what 

material?  Are  they  fixed  or  moveable  according  to  the  swirs  position  F  Are 
they  protected  from  terrestrial  radiation  ? 

e.  At  what  height  above  the  ground  are  the  thermometers  placed  F 

/.  Is  an  arrangement  for  ventilation  used  for  the  thermometers  ?   Is  the 

rotatory  thermometer  used? 
g.  Whence  are  the  thermometers  obtained,  and  what  is  their  price  ? 
Metborological  Socibty»  London.— a.  Mostly  spherical. 

b.  Graduated  on  the  tubes. 

c.  In  a  screen  on  an  open  grass  plot. 

c^.  Stevenson's  screen  is  fixed  and  protected  from  terrestrial  radiation. 

e.  Four  feet. 

/.  The  screen  has  louvres  for  ventilation.    The  thermometre  fronde  is  not 

employed. 
g.  From  different  makers. 
Mbtborolooical  Officb,  London. — The  thermometers  are  known  as  Kew 

thermometers. 

a.  Spherical  bulbs. 

b.  Graduated  on  the  stem. 

c.  and  d.  Wherever    possible,  in  Stevenson's  screens  in  which  protection 

against  radiation  is  provided.     Where  this  is  not  possible  wall  screens 

are  used.    Thermographs  are  placed  in  wall  screens. 
e.  Height  of  thermometers  four  feet. 

/.  No  ventilation  arrangements  are  emploved,  nor  the  thermometre  fronde. 
g.  Price  of  thermometers  bs.,  verification  Is.,  furnished  by — 

Casella,  Holborn  Bars. 

Hicks,  Hatton  Garden. 

Negretti  and  Zambra,  Holborn  Viaduct. 

Pastordli,  Piccadilly. 

Norway. — a.  Spherical. 

b.  Paper  scales  to  \°  c.  sealed  hermetically  in  the  tube. 

c.  ana  d.  At  windows  with  sheet  iron  screens  louvred  outside,  open  on  the 

side  of  the  window  and  below.    The  screens  are  protected  by  other 
screens  against  the  sun,  so  that  the  instruments  are  kept  in  the  shade 
at  least  two  hours  before  the  observation. 
e.  Height  varies  from  0*9  to  13*  1  m.,  average  2*3  metres. 
/.  No. 

g.  From  Odermann  in  Stockholm  for  9f . 
Saxony.— Mercurial  thermometers  are  used  at  all  stations. 

a.  Spherical. 

b.  Scales  on  enamelled  glass,  fastened  in. 

c.  Erected  before  the  windows. 

d.  Placed  in  moveable  zinc  screens  partly  with  double  sides,  no  protection 

below. 

e.  4  m.  on  the  average,  varies  between  2  &  9. 

/.  No  arrangement  for  ventilation  or  thermometre  fronde. 
g.  The  first  thermometers  from  Greiner  of  Berlin,  the  latter  from  Leyser  of 
Leipzig.    Price  24«.  and  I85. 
WCrtbmbbrg.— a.  Spherical. 

b.  Scale  on  glass  and  enamelled  glass,  the  1st  giving  \^  the  latter  0*2^. 

c.  For  the  most  part  before  windows. 

d.  Protection,  wooden  louvred  screens,  a  comparison  of  temperatures  taken 

in  wooden  and  metal  screens  resulted  in  fiivour  of  the  former. 

e.  Height  varies  between  3-10  m. 

g,  A  thermometer  to  i»  costs  8».  6<i.,  to  0'2°  costs  \2s, 
Baden. — Celsius  thermometers  divided  to  ^°. 
a.  Spherical. 
6.  Divided  on  separate  scales. 

c.  At  a  window.  . 

d.  In  metal  screens  with  sides  and  roof  pierced,  if  necessary  wooden  screens 

put  up,  no  protection  against  terrestrial  radiation. 

e.  Between  2-12  m. 

/.  No  ventilation  arrangement,  no  thermom^e  fironde. 
g.  Hermann  and  Pfister  of  Berne.    Price  13«,  6di 
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Russia.— a.  Spherical. 

b.  Scale  on  enamelled  glass,  divided  into  \°  degree.  The  outer  tube  with 
brass  fitting  hermetically  closed. 

c  and  d.  Metal  screens  with  louvres  constructed  with  2  cvlinders. 

Partly  placed  0*3  m.  before  a  window  on  N.  side  and  sheltered  from  the  sun 
by  a  woooen  screen ;  for  the  most  part  erected  in  wooden  cases  of  2  cb.  m.  open 
below  and  to  the  north,  louvred  side  doubled  on  the  south,  louvres  to  £.  and  N. 
In  the  new  screens  radiation  from  below  is  cut  ofiP. 

e,  2i'd  m.,  some  stations  higher. 

/.  No. 

g.  By  Geissler  at  Bonn  and  verified  by  the  workmen  at  the  Observatoiy  at 
St.  Petersburg.    Price  21«. 
Denmark. — a.  Spherical. 

b.  Special  scales. 

c  and  d.  Before  a  north  window  in  wooden  screens  with  double  louvres, 
protected  by  special  screens  against  the  sun. 
At  stations  of  1st  ana  2nd  order  the  teirestrial  radiation  is  stopped. 

e.  H  m. 

/.  No. 

g.  At  Copenhagen  for  30  francs. 
Holland. — Mercurial  thermometers. 

a.  Spherical. 

b.  Graduated  on  the  tube. 

c.  Outside  the  windows  protected  by  glass  louvres. 
€.  Height  variable,  1-3  m. 

f-g.  Various  makers  and  various  prices. 
Italy.— fl.  Cylindrical  bulbs,  diameter  small  in  proportion  to  their  length. 
b.  Graduated  on  the  stem. 

a-d.  Outside  a  north  window,  protected  from  radiation  by  louvres. 
e.  At  di£Perent  heights  according  to  the  condition  of  the  building. 
/.  Thermometers  are  always  ventilated  by  an  arrangement  fitted  to  the 
psychjrometer. 

8  Are  maximum  and  minimum  thermometers  used  at  your  stations,  and  on  what 
principles  ?    By  whom  are  they  made  and  what  is  their  price  ^ 

When  are  the  jnaximum  and  minimum  thermometers  readf 

Metbgrological  Society,  London.^ Yes.  Maximum  on  Negretti's  and 
Phillips',  minimum  Rutherford's.    Different  makers.    Read  9  p.m. 

Metbgrological  Okfice,  London.— Minimum  on  Rutherford's,  some  with 
sensitive  bulbs,  maximum  on  Negretti's  or  Phillips',  makers  some  as  for 
ordinary  thermometers.     Contract  price  18s.  6(i.,  verification  \s. 

Norway. — Minimum  divided  for  all  degrees  at  all  stations.  Made  by 
Grave  at  Stockholm.  Price  5  crowns.  There  is  a  maximum  thermo- 
meter at  Christiania.  The  maximum  is  read  in  the  evening  and  the 
minimum  in  the  morning. 

Saxony. — Spirit  minimmns  at  all  stations.  Maximum  thermometers  with 
steel  index  at  some.  AU  the  metallic  maximums  have  become  useless. 
The  minimum  thermometers  by  Greiner  of  Berlin  cost  24s,  Those  of 
Leyser  of  Leipzig,  15«.  The  minimum  read  in  the  morning,  maximum 
in  the  evening. 

WOrtembbro. — Maximum  and  minimum  thermometers  everywhere,  the 
former  do  not  always  work  well.    Maximum  cost  9s.,  minimum  Ts, 

Baden. — Mercurial  maximum  thermometer  and  alcohol  minimum  made  by 
Greiner  of  Munich.     Former  costs  10s.  3d.,  latter  9s.  Read  at  9  p.m. 

Russia. — Only  spirit  thermometers  at  all  stations,  divided  to  1  C,  with  forked 
bulb,  bv  Geissler,  of  Bonn.    Price  26  francs.     Read  at  9  p.m. 

Denmark. — fhe  minority  of  stations  have  Phillip's  maximum  and  Rutherford's 
minimum. 

Holland. — By  Greiner,  from  Utrecht,  and  also  by  Negretti  and  Zambra, 
maximum  and  minimiun,  both  read  at  8  or  10  p.m.,  and  at  Utrecht  in 
the  morning  also. 

Italy. — The  two  thermometers,  maximum  and  minimum,  are  separated  from 
each  other.  The  maximum  is  mercurial  and  the  minimum  contains 
amylic  alcohol.    The  former  is  read  at  9  p.m.,  the  latter  at  9  a.m. 
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9  (a.)  What  is  the  constructum  of  your  rain-^axges  ?    Of  what  material  are 
they  made  ? 
(6.)  What  she  is  the  receiver  of  the  rain-gauges  at  your  stations^  Is  it  circular 

or  square? 
(c.)  At  what  height  above  the  ground  is  the  receiver  of  your  rain-gauges? 
(d,)  What  is  the  price  of  such  a  rain-gauge,  including  the  measuring  glass? 
(e.)  What  method  is  used  in  measuring  snow  ? 
(/.)  At  what  time  of  the  day  is  the  fall  measured? 
Mbteorological  Society,  London. — (a.)  Glaisher's  and  Symona'  pattern, 
made  of  copper. 
(b,)  Diameter  8  and  5  inches.    Circular. 
{c.S  1  foot  above  ground. 
(«.)  Snow  melted  and  water  measured. 
(/.)  9  a.m. 

METBORoiiOGiCAii  Officb,  London. — (fl.)  Glaisbcr's  pattern,  of  copper,  with 
snow  cylinders. 
(&.)  Circular,  8  inches  diameter, 
(c.)  Height  1  foot  9  inches. 
(d.)  Price  21.  2s. 
(e.)  Snow  melted. 
(/,)  9  a.m.,  put  down  to  previous  day. 

Norway (a)'\  ^^^^  vessels  of  zinc  or  tin  of  1  Norwegian  square  foot  or  •  1 

IMORWAY.     {a.)  I      square  metre.    The  new  ones  are  square  0*15m.  a  side, 
im.  high.  Height  above  ground  varies  from  0 '  4 — 4  metres, 
and  even  to  15m.  on  a  roof.    Average  height  1  '4m. 
(d.)  Price  of  latter  sort  15  francs.    Measuring  tubes  divided  at  Institute, 
(e.)  Snow  melted. 
(/.)  Reading  at  daylight  (in  winter). 

Saxony.-— (fl.-c.)  Rain-gauge  of  zinc,  with  strong  brass  ring,  circular  aperture, 
with  area  of  1,000  square  cm.,  height  li  metre  above  ground. 

(d.)  Rain-gauge  has  two  vessels,  and  stand  is  made  of  iron.  Price,  with 
measuring  tube,  about  3/. 

(e.)  Thawed  and  measured. 

(/.)  Reading  made  early  in  the  morning. 
W^RTBMBBRG.— (a.)  Tin. 

(b.)  Square.    1  square  foot  (Paris). 

(e.)  1  metre. 

(e.)  Snow  melted. 

(/.)  7  a.m. 
Badbn. — (a.)  Tin,  with  a  funnel  shaped  receiver. 

(b.)  Curcular  area  ^  square  metre. 

(c.)  H  m.    At  throe  stations  on  a  roof. 

(d.)  IVice  for  rain,  snow  receiver,  and  measurer,  18<.  3d. 

(e.)  A  cylinder  i  m.  high,  with  a  bottom  to  it,  is  put  on  the  rain-gauge  and 
the  contents  melted. 

(/.)  7  a.m. 
Russia.— (a.)  Cylindrical  receivers,  im.  in  height.  Inside  them  there  is  a  2nd 
smaller  apparatus,  divided  off  by  a  conical  perforated  diaphragm,  and 
with  a  cock  by  which  the  water  is  let  off  into  the  measuring  glass. 
The  edge  of  the  upper  vessel  is  bent  in  and  out,  and  ends  in  a  strong 
turned  brass  ring,  llie  rest  of  the  rain-gauge  is  made  of  zinc,  and 
painted  white. 

(&.)  500  square  cm.  and  circular. 

(c.)  1-5  m.,  but  1  m.  is  the  conmionest  height. 

(d.)  Price  of  tiie  two  cylinders  and  measuring  glass,  verified  and  packed  by 
the  mechanician  of  the  Observatory,  34  rubles.  Rain-gauges  of  a  much 
cheaper  form  for  rain  stations,  of  the  same  area,  cost  o^y  5  rubles  each. 

(c.)  Snow  is  melted. 

(/.)  7  a.m.,«according  to  the  regulations  of  the  Congress. 
Denmark. — (a.)  Ram-gauges  are  described  in  the  Annuaire  for  1874.    Made 
of  zinc. 

(6.)  Circular  area -^  square  m, 

(c.)  1*9  m.  above  ground.  ^  , 
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(d.)  The  gfMge  costs  12  fnncs,  the  wooden  stand  9  fimiics. 
(e,)  The  snow  is  measured  in  cylindrical  vessels. 
(/.)  8  a.m. 
HoLiiAND.~(a.)  Rain-gau^e  of  zinc  of  4  square  decimetres  area. 
(6.)  Circular, 
(c.)  1  metre. 
(d.)  85.  4d, 

(e.)  If  it  is  continually  snowing,  the  gauge  is  taken  in^  and  another  put  i 
its  place. 
Snow  is  measured  either  by  its  weight  or  by  the  volume  of  water. 
(/.)  At  8  a.m.    At  some  stations  in  the  evening  also.   I  should  like  to  see  the 
reading  taken  at  night. 
Italy.— The  gauges  are  of  copper,  and  have  a  circular  aperture  of  ^  m.  in 

diameter. 
10.  Do  the  stations  possess  a  special  wind  vane  for  recording  the  direction  of 
wind,  or  are  the  observations  made  by  the  vanes  on  steeples,  or  from  the 
direction  of  smoke,  SfC,  F 
Mbtborological  Society,  London. — Some  observers  have  vanes,  others 

look  to  smoke. 
Mrteorolooical  Officb,  London. — There  are  no  vanes  belonging  to  the 

stations,  the  observers  look  to  church  vanes  or  to  the  smoke. 
Norway. — 30  stations  have  Wild's  wind  gauges.  The  others  have  no  apparatus. 
Saxony.— Almost  all  stations  have  wind  vanes  for  Direction.    The  centnd 

station  has  an  anemometer.    Two  stations  have  Wild's  wind  vanes. 
WuRTEMBERG.  —At  the  Central  station  the  wind  vane  on  Wild's  pattern.    ITic 

other  stations  have  employed  smoke,  but  vanes  will  be  erected. 
Baden. — Most  stations  have  wind  vanes. 

Russia. — ^With  a  few  temporary  exceptions  all  stations  have  wind  vanes. 
Denmark.— The  stations  nave  usually  special  wind  vanes. 
Holland. — Specif  wind  vanes. 

Italy. — ^There  is  at  least  a  special  anemoscope  for  each  station. 
11.  Is  the  wind  force  estimated,  and  by  what  scale?  or,  do  you  make  use  of 
simple  dial  instruments  {Robinson's  anemometers)  or  vanes  with  pendtUum- 
like  wind  gauges  {Wild's  or  Prestel's  anemometers). 
Meteorological  Society,  London. — Force  given  by  Beaufort's  scale. 

Some  stations  have  anemometers. 
Meteorological  Office,  London. — Ditto  ditto. 

Norway. — Estimated  according  to  half  the  Beaufort  scale ;  also  the  measured 

velocity  is  noted. 
Saxony. — Estimated  according  to  Beaufort  and  measured  also  at  three  stations . 
Wurtembbro. — Scale  0—4  hitherto. 
Baden. — Anemometers  of  Wild's  or  Prestel's  pattern. 

Russia.— In  a  short  time  all  stations  which  have  not  got  Robinson's  anemometers 

will  be  provided  with  Wild's  wind  gauges,  and  so  will  be  able  to  give 

the  velocity  in  metres  per  second  according  to  the  Congress  resolutions. 

Denmark. — Force  is  measured  by  special  instruments,  and  reduced  to  half  the 

Beaufort  scale. 
Holland. — At  Helder,  Flushing,  Groningen,  and  Utrecht  the  number  of  kilos, 
on  the  square  m.  is  noted,  at  other  stations  it  is  estimated.  There  are  five 
Robinson's  anemometers  to  check  the  indications  of  pressure. 
Italy. — At  a  limited  number  of  stations  there  are  Robinson's  anemometers 

giving  direction  and  velocity. 
12.  Is  the  amount  of  evaporation  measured  at  any  of  your  stations,  and  by 
means  of  what  apparatus  ?     What  is  the  extent  of  evaporating  surface  r 
Is  the  atmometer  protected  from  sun  and  rain;  or  ts  the  evaporation 
measured  on  an  open  surface  qf  water  ? 
Meteorological    Society    and    Meteorological  Office,    London, 

Norway,  Saxony,  Baden,  Denmark.— No. 
W0RTEMBERG.— Evaporation  is  measured  by  cylinders,  the  inner  diameter 
0*5  height  0*4  metres.  Evaporation  is  measured  by  weighing  the 
water,  but  this  has  been  done  very  imperfectly,  and  most  stations  have 
given  up  the  observation. 
Russia. — From  the  middle  of  the  year  1876,  evaporation  will  be  measured  at  30 
stations  by  means  of  a  balance  atmometer.  The  area  is  250  square  cm.,  and 
is  protected  from  sun  and  rain  by  being  placed  in  a  thermometer  screen. 
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Holland.-— At  Helder,  Leeuwarden,  Utrecht,  Haarlem,  Ondorf,  and  Oude- 
water  evaporation  is  measured ;  the  area  is  from  ^  to  1  square  m^tre. 
At  Leeuwarden,  Ptesters  apparatus  is  used. 

At  the  Haarlem  Lake  the  atmometer  is  floating  in  the  lake,  in  order  to 
keep  the  temperature  quite  uniform  with  that  of  the  water. 
Italy. —Almost  all  stations  of  the  second  order  have  atmometers,  of  cylindrical 
aperture,  of  0*2m.  diameter  exposed  to  full  sunshine,  but  protected  from 
rain. 


REPLIES. 

Mktborolooigal  Society,  London. 

A  1.  The  details  of  the  organization  of  the  stations  belonging  to  this  society 
are  published  in  the  Report  of  the  Council  read  at  the  Annuid  General  Meeting, 
January  19th,  1876. 

7.  The  tables  used  for  reducing  the  barometer  observations  to  sea-level  are 
those  given  in  the  Instructions  in  the  use  of  Meteorological  Instnmients,  by 
R.  H.  Scott,  F.R.S.  Separate  tables  are  prepared  for  each  station  and  in  some 
cases  the  tables  combine  the  corrections  for  index  error,  temperature^  and 
altitude.  The  mode  of  preparation  is  explained  in  the  accompanying  paper 
**  Some  remarks  on  the  reduction  of  barometric  readings,  &c."  by  W .  Marriott. 

B  1.  Pressure,  temperature,  and  humidity  of  the  air,  wind,  cloud,  rain,  and 
hydrometeors. 
2a.  Yes,  stations  of  the  second  and  third  order. 
h.  No. 

3.  The  number  at  the  present  time  is : — 

Second  class  18. 
Third       „     15. 

4.  The  second  class  stations  are  inspected  before  being  accepted  by  the 
society,  and  will  be  re-inspected  at  irregular  intervals. 

5.  Yes ;  in  most  of  the  English  scientific  instrument  makers*  catalogues. 

6.  a.  Standard  on  Fortin's  principle  and  Kew  pattern  barometers, 
c.  Various  makers. 

la.  Mostly  spherical. 
h.  Graduated  on  stem. 

c.  The  thermometers  are  exposed  in  a  screen  over  an  open  grass  plot. 

d.  Stevenson's  screen,  made  of  wood  firmly  fixed  and  protected  from 
terrestrial  radiation. 

c.  4  feet. 

/.  The  screen  has  a  chimney  at  the  top  for  ventilation,  the  rotatory  thermo- 
meter is  not  used. 
g.  Various  makers. 

8.  Yes.  Maximum  on  Negretti's  and  Phillips'  principle,  and  minimum  on 
Rutherford's  construction ;  various  makers.    Read  at  9  p.m. 

9.  a.  Chiefly  Glaisher's  and  Symons's ;  copper. 
h,  8  inches  and  5  inches.    Circular. 

c.  1  foot  above  the  ground. 

e.  Melting  the  snow  and  measuring  the  water  as  rain. 
/.  9  a.m. 

10.  Some  observations  are  made  by  vanes ;  others  by  the  direction  of  smoke, 
&c. 

11.  Wind  force  estimated  by  Beaufort's  scale;  Robinson's  anemometer  is 
used  at  several  stations. 

12.  No. 


R.  H.  Scott,  Meteorological  Office,  London. 

A  1.  The  details  of  the  system  of  the  Meteorological  Office  are  published  in 
its  Annual  Report,  and  also  in  the  annexed  memorandum  on  the  organization 
of  the  Office. 

2.  The  Meteorological  Department  was  organized  in  1654  for  Marine  Meteo- 
rology, and  extended  to  Land  Meteorology  of  the  United  Kingdom,  in  186/. 
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3.  It  comprises  three  branches — 

I.  Ocean  Meteorology. 
11.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  United  Kingdom. 

4.  Yes,  in  the  Annual  Report,  and  in  the  annexed  memorandum.  (Not 
reprinted.) 

5.  Yes,  from  29  home  and  22  foreign  stations ;  the  statistics  as  to  the 
method  of  dealing  with  and  publishing  them  in  the  Daily  Weather  Charts  and 
newspapers  will  be  foui^d  in  the  memorandum. 

6.  The  number  of  stations  which  take  part  in  the  U.  S.  Signal  Office 
synchronous  system,  is  given  in  the  Annual  Reports,  with  the  names  of  the 
oDseryers. 

7.  By  the  tables  giyen  in  the  ''  Instructions  in  the  use  of  Meteorological 
Instruments,"  1875. 

8.  The  'subject  of  the  future  organization  of  this  Office  being  now  under 
the  consideration  of  H.M.'s  Goyernment,  I  cannot  easily  giye  an  answer  to  this 
question. 

B  1.  Pressure;  temperature;  humidity;  wind,  Doth  direction  and  force; 
rain;  clouds;  weather. 

2.  Yes. 

There  are  a  few  rainMl  stations,  but  the  general  question  of  the  rainfall  of 
the  British  Isles  is  dealt  with  by  a  priyate  organization  under  Mr.  George 
James  Sermons.  There  are  no  special  thunderstorm  stations,  the  climate  of 
Enffland  is  not  such  as  to  render  hail  obseryations  of  importance.  Damage  by 
hul  is  yeiy  rare. 

3.  In  connexion  with  the  Office  there  are  seyen  observatories,  stations  of 
the  first  order,  17  stations  of  the  second  order,  besides  telegraphic  stations. 
This,  however,  gives  a  very  imperfect  idea  of  the  number  of  stations  in  the 
United  Kingdom,  in  connexion  with  the  General  Register  Offices  in  London 
and  Edinburgh,  the  Meteorological  Society,  the  Scottish  Meteorological  Society, 
and  the  isolated  observatories  of  the  first  order,  such  as  Greenwich,  Oxford, 
Bidston,  &c.,  &c. 

The  British  rainfall  organization  alone  embraces  upwards  of  1,600  stations. 

4.  Annually. 

5.  The  self-recording  instruments  are  described  in  the  Annual  Reports  for 
1867  and  1869. 

Tbe  instruments  in  use  at  sea  and  elsewhere  are  described  in  the  Instructions 
above  mentioned. 

6.  (a.)  For  the  stations  of  the  first  order,  Fortin's  barometers ;  for  other 
stations,  Kew  barometers. 

Aneroid  barometers  are  not  used  for  observations. 

(&.)  The  limits  of  error  in  Kew  barometers  are— all  rejected  for  which  the  index 
error,  at  the  ordinary  pressure,  is  greater  than  0*015  in.  =^0*4  mm.,  or  capacity 
error  greater  than  0*004  in.  »0- 1  nun.,  and  in  which  the  mercury  does  not  fftU 
from  1*5  to  '  5  inch  above  the  present  pressure  in  a  time  between  three  and  six 
minutes. 

For  barometers  professing  to  be  standards  reject  all  with  index  error  greater 
1;han  0*010  inch  =  0*25  mm. 

(c)  For  the  most  part  from  Adie,  Pall  Mall,  London. 

£    8.    d. 
Price  of  Kew  barometers   -  -    3  10    0    if  ordered  singly. 

Verification  fee     -  -  -    0  10    0 


4    0    0 


If  barometers  are  ordered  in  larger  numbers,  say  12  at  once,  the  price  is 
31.  6*.  Orf. 

7.  The  thermometers  known  in  the  trade  as  K.  O.  (Kew  Observatory) 
thermometers. 

a.  Spherical  bulbs. 

b.  Graduated  on  the  steuL 

(c.  and  d,)  Whenever  i>ossible  exposed  in  Stevenson's  screen,  in  the  open 
air«  over  grass ;  where  this  is  not  possible,  in  a  small  wooden  louvred  wall 
screen. 
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The  thermographs  are  in  large  louvred  wall  screens. 
The  screens  are  jBgured  in  the  "  Instructions  "  already  quoted. 
Moveable  screens  are  not  used. 

The  Stevenson's    screens  are  not  completely  protected   from    terrestrial 
radiation. 
e.  At  the  height  of  four  feet,  at  stations  of  the  second  order. 
/.  No  arrangement  for  ventilation  is  employed.    The  rotatory  thermometer 
is  not  used. 
g.  The  price  of  the  thermometers  is  Ss.,  the  verification  fee  is  1«. 
The  makers  are  various,  the  best  in  London,  as  far  as  this  Office  knows, 
are, — 

L.  P.  Casella  &  Co.,  Holbom  Bars. 

J.  J.  Hicks  &  Co.,  8,  Hatton  Garden. 

Negretti  and  Zambra,  Holborn  Viaduct. 

Pastorelli  &  Co.,  208,  Piccadilly. 

8.  The  minimum  thermometers  are  of  Rutherford's  construction,  in  some 
cases  with  forked  bulbs. 

The  maximum  thermometers  are  on  either  Negretti's  or  Phillips'  principle, 
but  the  former  are  more  usual. 
The  makers  are  the  same  as  for  the  ordinary  thermometers. 
The  cost  is  18«.  6</.  in  each  case,  the  verification  fee  is  Is, 
The  maximum  and  minimum  instruments  are  read  at  9  p.m. 

9.  a.  Glaisher's  pattern,  with  cylinder  at  top  to  catch  snow.  Material, 
copper. 

0,  Circular,  8  ins.  diameter. 

c.  1  ft.  9  ins. 

d.  21.  2s.  Od. 

e.  The  snow  in  the  gauge  is  melted. 

/.  At  9  a.m.,  and  entered  to  Receding  day. 

10.  A  wind  vane  is  not  supplied,  but  the  observers  consult  such  on  steeples, 
first  satisfying  themselves  tnat  it  is  correctly  set.  Smoke  is  sometmies 
employed  to  show  direction  of  wind. 

11.  Estimated  by  Beaufort's  scale.  At  the  observatories  and  some  other 
stations  Robinson's  anemographs,  full  size,  are  employed. 

12.  Evaporation  is  not  measured  at  any  of  our  stations. 

It  should  be  remarked  that  the  prices  quoted  are  the  contract  prices  for  the 
respective  instruments  to  this  Office. 


H.  MoHN,  Meteorological  Institute,  Christiania. 
A. 

1.  Yes.  In  the  "  Norsk  Meteorologisk  Aarbog."  See  also  "  Ocean  High- 
ways :  The  Geographical  Review,"  edited  by  Clements  R.  Markham,  C.B., 
F.R.S.,  new  series,  vol.  I.  pp.  12  and  157. 

2.  In  December,  1866. 

3.  Onlv  one  department.  Sea  observations  are  collected,  but  little  dis- 
cussed, for  the  want  of  working  power.  The  Magnetic  Observatory  at 
Christiania  belongs  to  the  Observatory. 

4.  llie  financial  estimate  has  been  continually  increasing,  for  the  time  being 
it  will  be  found  in  "  Ocean  Highways,"  loc.  cit, 

5.  Telegraphic  reports  are  received  from  seven  stations  in  Norway,  four  in 
Sweden,  two  In  Denmark,  and  four  in  Great  Britain  and  Ireland.  A  daily 
S]pioptic  chart  is  constructed  from  these,  a  bulletin  is  drawn  up  with  proba- 
bilities for  the  weather  of  the  next  day  and  is  nested  up.  A  condensed 
bulletin  is  published  in  '^Morgenbladet"  and  '' Artenbladet,"  but  not  quite 
continuously,  as  Sunday  is  often  missing.  If  appearances  are  threatening 
storm  warnings  are  dispatched  to  the  coast,  with  an  indication  of  the  direc- 
tion of  the  impending  wind.  The  most  accurate  publication  of  our  Weather 
Telegrams  is  in  the  "  Bulletin  du  Nord." 

6.  Yes.  The  stations  are  Christiania,  Bergen,  and  Tromso.  From  the 
1st  January  1876  Bodo  will  be  added. 

7.  Most  stations  lie  so  little  above  the  sea  that  constant  values  for  reductions 
can  be  aipplied  with  an  accuiacy  cf  d:  0*lmm.    For  the  h^her  stations,  in 


Digitized  by 


Google 


30 

the  interior,  the  reduction  is  made  by  meana  of  calculated  and  graphical  tables 
drawn  up  specially  for  the  station,  the  arguments  being  air  temperature  and 
height  of  the  barometer.  The  temperature  used  in  the  reduction  is  the  mean 
of  that  of  the  higher  station  and  of  one  or  more  at  the  level  of  the  sea. 

8.  A  special  house  or  fixed  locale  for  the  Institute  in  the  town.  A  meteoro- 
logical observatoiT  some  distance  from  the  town  of  Chiistiania.  Several  of 
the  latter  on  the  West  Coast  and  in  Arctic  Norway.  A  department  of  the 
Institute  for  Maritime  Meteorology.  Extension  of  the  Storm  Warning 
system  by  several  reporting  stations  in  Northern  Norway  and  abroad  (Ger- 
many, Russia,  and  if  possible  in  the  Faroes  and  Iceland).  Several  assistants 
in  the  Office. 

B. 

1 .  32  stations  have  mercurial  barometers ;  44  aneroid  barometers ;  50  dry- 
bulb  thermometers :  44  minimum  thermometers ;  36  dry  and  wet  bulb 
thermometers ;  8  hair  hygrometers ;  38  ndn-gauges ;  30  wind-vanes  with 
velocity-plate  (Wild's) ;  10  sea-thermometers,  (for  the  surface) ;  besides  wind- 
force,  cloud,  and  kind  and  time  of  precipitation  are  observed  at  all  stations. 
This  organisation  was  completed  in  18/5.  Before  that  time  minimum  ther- 
mometers, wind-gauges,  and  aneroids  were  not  observed. 

2^.  We  have  no  station  of  the  1st  order.  The  32  stations  with  mercurial 
barometers  are  completely  of  the  second  order,  the  rest  with  aneroids  only 
somewhat  less  completely  so.  We  have  no  special  rain  stations  in  action. 
Observations  of  thunderstorms  are  made  by  aoout  150  volunteer  observers 
yearly. 

4.  In  southern  Norway,  on  the  coast,  yearly  or  every  second  year ;  in  the 
interior  at  least  every  third  year.  In  the  north  and  in  Finmark,  at  least  every 
fourth  year. 

5.  See  A.  1.  The  new  arrangements,  which  were  introduced  in  1875,  are 
not  yet  described. 

6  (a.)  16  stations  have  Fortin's  barometers,  16  have  Kew  barometers.  All 
32  have  aneroid  barometers  as  reserves.  10  lighthouse  stations  and  two  others 
have  aneroid  barometers.  The  older  syphon  barometers  with  two  scales,  on  a 
mahogany  slab,  and  partially  with  verniers,  are  no  longer  in  use.  In  Bergen 
there  is  a  syphon  barometer  with  microscopes  (by  Deleuil). 

(6.)  The  average  error  of  a  comparison  with  the  normal  barometer  is,  for 
Fortin's  barometers  ±  0*045  mm.  and  for  Kew  barometers  ^  0*044.  The 
constant  difference  for  Fortin's  is  on  an  average  —  0*65  mm.,  for  Kew  baro- 
meters —  0  •  21mm. 

(c.)  Fortin's,  partly  from  Secretan  of  Paris,  but  mostly  fr^m  Olsen  of  Chris- 
tiania.  The  Kew  bf^meters  from  Adie.  The  price  of  both  kinds  is  about  120 
francs. 

7.  (a.)  Spherical. 

(&.)  llie  scale  is  of  paper,  in  centigrade  degrees,  graduated  to  ^°  and  her- 
metically closed  in  the  glass.  The  outer  glass  tube  is  sealed  at  the  top.  No 
brass  plate  with  cement. 

(c.  Outside  a  window,  or  against  a  wall. 

(d.)  Formerly  screens  of  various  sizes,  with  louvres  of  wood  fitted  to  the 
outer  sides.  Now  (since  the  summer  1875)  everywhere  sheet-iron  screens 
with  roof,  painted  yellow,  for  dry  and  wet  bulb  thermometers,  with  louvres 
outside,  open  if  against  a  window,  with  louvred  door  if  against  a  wall.  By 
screening  boards,  or  by  putting  up  two  screens,  shade  may  be  always  obtained 
several  hours  before  an  observation.  It  is  only  in  Christiania  that  there  is  a 
screen  with  double  louvres  and  double  roof,  closely  adjoining  the  window. 
The  screens  at  the  stations  are  0'6m.  high,  0*25m.  wide  and  0'2m.  deep. 
They  are  supported  by  iron  holdfrists.  The  air  passes  freely  between 
the  window  or  wall,  and  the  screen.  The  screens  have  space  for  dry  and  wet 
thermometers,  minimum  thermometer  and  hair  hygrometer.  At  the  stations 
which  observe  air  temperature,  but  not  the  dry  and  wet  thermometers,  we 
have  cylindrical  screens,  having  plain  sides  with  a  slit  for  observing  the 
thermometer  scale,  and  with  simple  conical  roofs.  The  minimum  thermo- 
meters at  these  stations  are  in  special  screens  with  double  sides  and  placed 
outside  a  window.  The  whole  screen  is  supported  by  a  holdfast,  just  like  an 
ordinary  thermograph.     All  the  recent   screens   are  open   below.     But  ^e 


Digitized  by 


Google 


31 

sides  project  so  low  that  the  thermometer  bulbs  are  bnt  little  a£Pected  by 
terrestrial  radiation. 

(e.)  At  very  different  hei|;hts,  from  the  first  to  the  third  storeys.  The 
average  height  is  2'8  metres.  The  mean  deviation  from  this  is  db  l'3m. 
Greatest  height  13'lm.,  least  0*9m. 

(f.)  No.  ^No. 

{g»)  Of  Adermann  in  Stockholm  (also  of  Grave  of  the  same  place).  The 
wet  and  dry  bulb  thermometers  (^°)  cost  2  sp.  =  8  Kroner  =  3  Thalers 
each.    The  minimum  thermometers  (whole  degrees)  cost  5  Kroner  each. 

8.  (a.)  Maximum  (Negretti  and  Zambra's)  in  Chnstiania  only.  Minimum 
(GravC;,  at  5  Kroner)  at  aJl  stations,  since  the  summer  of  187^. 

Maximum,  at  Christiania,  in  the  evening. 

Minimum  at  the  morning  observation ;  if  the  temperature  is  not  falling 
at  the  time,  so  that  the  index  shows  the  air-temperature,  in  which  case  the 
instrument  would  be  read  later. 

9.  (a.)  The  older  ones  of  zinc,  with  a  strong  brass  rim,  the  latter  ones  of 
sheet  iron,  we  use  circular  ones  of  one  Norwegian  square  foot  and  of  O'l 
square  m^tre.  The  recent  ones  are  square.  The  side  =  0*1 5m.  Height 
=  0-6nL 

(c.)  Various;  from  0'4m.  to  4m.  (and  15m.  on  a  roof).  Average  height 
r4m.,  the  mean  deviation  from  which  is  db  0'62m. 

{d,)  The  rain-gauge,  with  side  of  0*l5m.  and  two  measuring  tubes  is 
2i  sp.  (about  15  francs).  The  measuring  tubes  are  gradua^d  at  the  Insti- 
tute 

(e,)  The  snow  is  melted  in  the  rain-gauge  in  a  room  and  the  melted  water 
measured  in  the  glass. 

if.)  At  the  hour  of  the  morning  observations,  or  in  winter  as  soon  as  it  is 
light. 

10.  30  stations  have  Wild's  wind  gauges,  since  the  summer  of  1875.  At 
the  Fiord  stations  and  in  the  narrow  valleys,  we  have  no  instrument  for  mea* 
suring  the  wind,  as  there  the  wind  is  of  an  extremely  local  character.  Formerly 
only  a  few  stations  had  wind  vanes. 

1 1 .  The  estimated  force,  as  well  as  the  measured  velocity,  is  now  alwi^s 
noted  at  the  stations  which  have  wind  gauges.  At  the  other  stations  the 
direction  and  force  are  estimated.    The  scale  is  0 — 6. 

12.  Evaporation  is  not  measured  at  any  station.  The  temperature  of  the 
sea-suHace  and  the  sea-disturbance  (scale  0—9)  and  direction  are  observed 
daily  at  nine  lighthouse  stations. 


Dr.  C.  Bruhns,  Observatory,  Ldpzig. 

A. 

1.  Yes,  in  the  1st  Annals  of  the  Results  of  Meteorological  Observations, 
Leipzig,  1865. 

2.  December  1863. 

3.  A  department  for  Land  Meteorology. 

4.  No.    (About  12,000  marks.) 

Q.  No.    The  Central  Institute  for  Weather  Observations  for  Germany  is  the 
Deutsche  Seewarte  at  Hamburg. 

6.  Yes.    See  "  Bulletin  of  War  Department." 
^  7«  According  to  the  strict  formula,  with  regard  to  pressure  and  temperature. 

8.  Union  of  the  German  systems  under  one  management  and  the  issue  of 
one  German  publication. 

B. 

1.  The  usual  elements. 
2  and  3.    1.  Stations  of  the  1st  order. 
19.        „  2nd  „ 

5.        „  3rd    „     and  also  some  stations  for  rainfidl. 

None  for  hail  or  thunderstorms. 

4.  Yearly;  some  half-yearly. 

5.  Published  in  the  Ist  Annals  of  Results. 

6.  (a.)  1  Fortin's  barometer ;  1  Adie's,  all   the  rest  syphon  barometers 
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fitted  with  microBCopes.  As  reserves  we  use  syphon  barometers  with  scales  on 
the  tubes  without  microscopic  fittings,  and  aneroid  barometers. 

(6.)  Error  of  comparison  with  normal  db  0'05mm.  A  constant  difference 
between  normal  and  station  barometers  does  not  exist. 

(c.)  The  first  20  station  barometers  are  by  J.  6.  Greiner  of  Berlin,  the 
latter  ones  by  Schadewellof  Dresden,  price  180  marks  and  120  marks. 

7.  Mercurial  thermometers  are  used  at  all  stations, 
(a.)  Spherical  bulbs. 

(6.  Porcelain  scales  and  firmly  cemented, 
(c.)  Erected  outside  windows. 

{d.)  Screen,  moveable  zinc  boxes,  partly  with  double  louvres.    No  protec- 
tion at  bottom. 
(«.)  On  an  average  four  metres.    Varies  from  2—9  metres. 
(/.)  Neither  arrangement  for  ventilation,  nor  rotary  thermometers. 

t)  The  first  thermometers  by  J.  G.  Greiuer  of  Berlin ;  later  ones  by  Leyser 
iipzig.    Price  24  marks  and  18  marks. 

8.  Spirit  minimum  thermometers  at  all  stations.  Maximum  thermometers 
with  steel  wire  at  some  stations.  All  metal  maximum  thermometers,  &c.  have 
got  out  of  order.  Greiner's  minimum  thermometers  cost  24  marks.  Leyser's 
16  marks. 

9.  {a.-c.)  Zinc  rain-gauges  of  the  prescribed  form,  with  strong  brass  rim. 
Circular,  1,000  square  cm.  in  area.     It  metre  above  the  ground. 

(d.)  Rain-gauge  has  two  receivers.  Stand  of  iron.  Price  with  measuring 
glass  about  m)  marks. 


(e.)  Snow  thawed  and  measured. 

if.)  Read  earlv  in  the  day. 
0.  Almost  all  stations  have  wind  vanes  for  direction.    The  Central  Station 


has  an  anemometer ;  two  stations  Wild's  wind  vanes. 

11.  Estimated  according  to  Beaufort's  scale;  at   three  stations  measured 
also. 

12.  No. 


Dr.  SoHNCKB,  Meteorological  Central  Station,  Carlsruhe. 
A. 

1.  Yes,  in  the  First  Annual  Report  of  the  Central  Station,  Carlsruhe,  1869. 

2.  In  the  autumn  of  1868. 

3.  A  department  for  Land  Meteorology. 

4.  No. 

5.  No.    The  ''  Deutsche  Seewarte  "  at  Hamburg  is  the  Central  Institute. 

6.  Yes,  See  *•  Bulletin  of  War  Department." 

7.  According  to    the  strict  formula,  the  constants  according   to  Jordan's 
"  Notizkalender." 

8.  Observations  on  Evaporation  and  Earth  temperature.     Self-registering 
Observations. 

B. 
1.  The  usual  elements. 
2  and  3,    12  stations  of  the  2nd  order. 

4  „  3rd      „ 

1  station  for  rainfall. 

4.  Yearly. 

5.  In  the  Swiss  Instructions  and  in  the  First  Annual  Report  of  the  Baden 
Observations. 

6.  (a.)  Cistern  barometers  with  vernier,  without  microscope.    No  aneroids. 
(6.)  Difference  of  the  station  barometers  from  the  normal  barometer  is 

—  &39mxD.      (The     correction     for      capillarity    corresponding    thereto 
r=  +  0-4inm.) 
(c.)  Hermann  and  Pfister  of  Berne.    Price  68  marks. 

7.  Centigrade  thermometers,  graduated  to  \^, 
(a,)  Spherical. 

{b.)  Graduation  on  a  special  scale. 
ic)  Outside  the  window. 

(cf.)  In  metal  screens  with  perforated  sides  and  roof.    When  necessary  a 
protecting  board  is  added.    There  is  no  protection  against  terresixial  radiation. 


Digitized  by 


Google 


33 

(e.)  Between  two  and  12  metres. 

if,)  No  arrangement  for  ventilation,  no  rotary  thermometehi. 

(g,)  Hermann  and  Pfister  at  Berne,  price  13*6  marks, 

8.  Mercurial  maximum  thermometers.    Spirit  minimum.    Maker  J.  Greiner 
of  Munich. 

Price  of  maximum  thermometers  10*3  marks. 

„        Minimum  „  9     „ 

Read  at  9h.  p.m. 

9.  (a.)  Tin  receiver,  with  funnel-shaped  top. 

{b.  Circular.    Receiving  surfeu%  ^  square  metre, 
(c.)  1*5  metre.    At  three  stations  on  the  roof. 
{d,)  Price  of  nun  and  snow-gauge  with  measuring  ^lass  18*3  marks, 
(e.)  A  cylinder  05  metre  high,  with  fixed  bottom  is  fitted  to  the  rain-gauge 
and  the  snow  melted. 
(/.)  7h.  a.m. 

10.  Most  stations  have  wind  vanes. 

11.  Wild's  and  Prestel's  anemometers. 

12.  No. 


Dr.  ScHODER,  Central  Meteorological  Station,  Stuttgart. 

A. 

2.  1874. 

3.  A  department  for  Land  Meteorology. 

4.  No.  (4,500  marks,  without  publication.) 

6.  No.    The  Central  Institute  for  Weather  Telegraphy  is  Hamburg. 

6.  Yes.    See  "  Bulletinof  War  Department." 

7.  According  to  the  strict  formula. 

B. 

I.  The  usual  elements. 

2  and  3.     14  stations  of  the  2nd  order. 
7  „         3rd     „ 

4.  Partly  yearly,  partly  biennially.  The  stations  of  the  third  order  occa- 
sionally. 

5.  (a.)  7  cistern  barometers  by  Hermann  and  Pfister  of  Berne,  without 
microscope  with  vernier.  1  syphon  barometer  by  Kappeller  of  Vienna,  llie 
rest  sypnon  barometers  which  will  be  replaced  by  cistern  barometers.  No 
aneroids. 

6.  (c.)  Price  of  the  cistern  barometers  140  marks. 

„  syphon        „  68     „ 

7.  (fl.)  Spherical. 

{h.)  Glass  and  poroeliun  scales,  the  first  giving  i°,  the  latter  0°'2. 
(c.)  Erected  mostly  outside  windows. 

{d,)  Wooden   louvre  screens.    Comparisons  of  temperature  with  wooden 
louvred  and  metal  screens  result  in  favour  of  the  wooden  screens, 
(e.)  Height  between  three  and  10  metres. 
(g,)  A  thermometer  graduated  to  0°*5  costs  8*5  marks. 
*»  j>  0*2     „       12       „ 

8.  Everywhere  maximum  and  minimum  thermometers :  the  former  do  not 
always  act  well. 

1  maximum  thermometer  costs  9  marks. 
1  Tninimum  „  7     91 

9  (a.)  Tin. 

ih.)  Square,  1  Paris  square  foot, 
c.)  1  metre  above  the  ground, 
(e.)  Snow  melted  and  water  measured. 
if,)  At  7  aan. 

10.  At  the  central  station,  there  are  wind  vanes  of  Wild's  construction,  the 
other  stations  observe  hitherto  according  to  smoke,  &c.,  but  vanes  will  be  erected. 

II.  Scale  hitherto  0-4. 

12.  Evaporation  is  measured  in  two  cylinders.  Interior  diameter  0*05  and 
0*04  metre.  The  evaporation  is  determined  by  weighing  the  water,  but  it  has 
been  very  unsatisfftctoiy. 
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Professor  H.  Wild,  Central  Physical  Observatory,  St.  Petersburg. 

The  questions  contained  in  Circular  £.  are  almost,  without  exception,  answered 
by  the  Annual  Reports  and  the  introductions  to  the  Annals  of  the  Central 
Physical  Observatory,  and  lastly  in  the  Instructions  for  Russian  stations  con- 
tained in  the  *'  RepCTtorium  fiir  Meteorologie."  I  may  add  that  very  recently 
we  have  introduced  the  Code  for  Weather  Telegraphy,  and  that  we  are  actually 
engaged  in  providing  all  stations  with  the  wind-vanes  with  pressure  plates,  and 
in  supplying  mj  balance  atmometer  to  about  30  stations.  Sixteen  new  stations 
were  organised  in  the  year  1875,  and  five  more  this  year  already. 


Dr.  H.  Wild,  Central  Physical  Observatory,  St.  Petersburg. 

A. 

1.  Yes,  in  the  Annual  Reports  of  the  Central  Observatory. 

2.  1849.    Reorganized  1872. 

3.  Four  departments,    (a.)  Liand  Meteorologv.    (6.)  Maritime  Meteorology, 
(c.)  Weather  Telegraphy,    (d,)  Terrestrial  Physics.    A  magnetic  observa- 
tory belongs  to  the  4th  Department. 

4.  No.    It  amounts  at  present  to  about  59,000  roubles. 

5.  Yes,  45  stations  in  the  interior,  24  abroad.  A  bulletin,  without  chart, 
is  published  daily  which  also  appears  in  sevend  newspapers.  Storm-warnings 
are  issued. 

6.  Yes,  See  "  Bulletin  of  War  Department." 

7.  According  to  the  strict  formula,  with  regard  to  pressure  and  temperature. 

8.  A  department  for  Agriculture,  and  Forest  Meteorology. 

B. 

1.  The  usual  elements  and  evaporation. 
2  and  3.  1.  Central  Observatory. 

6  stations  of  the  1st  order. 

118  „  2nd    „ 

About  220      „        for  rain. 

„      350      „        for  thunderstorms. 
4.  Inspection  at  irregular  intervals. 
6.  Partly  in  the  First  Instructions,  Repertorium,  Vol  I. 
The  atmometer,  cistern  barometer  and  wind  vane  are  described  in  the 
Bulletins  of  St.  Petersburg  Academy. 
The  new  thermometer  screens  are  not  yet  described. 

6.  (a.)  Syphon  barometers,  by  preference,  the  mercury  being  raised  in  both 
legs  before  the  observation,  without  microscope. 

Some  cistern  barometers  with  wide  cistern. 
„  „  on  Fortin's  principle. 

A  number  „  on  Parrot's        „ 

(float  on  the  outside  level  of  the  mercury)  especially  in  the  Caucasus. 

At  all  new  stations  aneroids  are  kept  as  reserves. 

At  stations  of  the  Ist  order,  and  at  the  mining  establishments  each  2  or  3 
mercurial  barometers. 

Some  distant  stations,  which  are  difficult  of  access,  have  only  aneroids, 
thermo-barometers  being  kept  as  checks. 

8  and  c.)  Average  error  of  a  comparison  ±0*09  mm. 
ifference  from  the  normal  barometer  ±0*04  mm. 
Constant  correction  from  0  to  ±  1  mm. 

The  new  cistern  barometers  are  made  by  Turrettint  of  Geneva,  filled  by  the 
optician  of  the  St.  Petersburg  Observatory,  and  there  verified  and  packed. 
I^oe  80  roubles  =  256  francs. 

7.  (a.)  Spherical. 

(b.)  Porcelain  scale,  graduated  to  ^^.  Outer  tube  with  brass  fitting  hermeti- 
cally sealed. 

(c  and  d,)  Iron  screens  with  louvres,  erected  in  two  cylindrical  cases,  partly 
0*3  metre  from  the  window  on  the  north  side  and  protected  from  the  sun  by 
a  wooden  board,  mostly,  however,  in  wooden  screens  of  2  cb.  m.  and  open 
towards  the  north,  massive  double  roof  and  side  to  the  soath.  Louvres  to  east 
and  west.    In  the  new  screens  radiation  from  below  is  also  prevented. 
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(e.)  2*5— 3  metres,  higher  at  some  stations. 
m  No. 

iff)  From  Geissler  of  Bonn  and  verified  by  the  optician  of  the  Obsen^tory  at 
St.  Petersburg,     Price  8  roubles  =  26  francs. 

8.  Only  spirit-thermometers  at  all  stations,  gradiiated  to  |^,  with  forked  bull), 
by  Geissler  of  Bonn. 

Price  8  roubles  =  26  francs. 
Read  at  9h.  p.m. 

9.  (a.)  A  cylindrical  collector  0*5m.  high,  and  below,  separated  by  a  conical 
sieve  bottom,  a  second  smaller  receiver  with  cock  by  which  the  water  caught  is 
read  off.  in  the  graduated  glass  cylinder.  The  rim  of  the  upper  vessel  is  bent 
outwards  and  inwards  and  terminates  in  a  strongly  turned  brass  ring.  The 
rest  of  the  rain-gauge  is  of  zinc,  painted  white  outside. 

(b.)  500  square  cm.  and  circular. 

(c.)  l-n5  metres,  but  the  most  usual  height  is  1  metre. 

{d,)  Two  receivers  with  measuring  glass  verified  and  packed  by  the  optician 
of  the  Central  Observatory,  34  roubles.  Much  simpler  rain-gauges  for  rain 
stations,  but  of  the  same  area,  cost  only  ^e  roubles  each. 

(e,)  The  snow  in  the  funnel  is  taken  into  a  warmed  room  and  melted. 

(/.)  According  to  the  regulation  of  the  Congress,  at  the  first  observation  of 
the  day  (7h.) 

10.  All  stations,  with  few  temporary  exceptions,  possess  special  wind  vanes. 

11.  In  a  short  time  all  stations  which  do  not  possess  Robinson's  anemometers 
will  be  supplied  with  my  wind  pressure  plate  and  so  can  give  the  wind  velocity 
directly,  in  metres  per  second,  according  to  the  decisions  of  the  Congress. 

12.  The  evaporation  has  been  measured  from  the  middle  of 'the  year  1876, 
at  30  selected  stations,  by  means  of  my  balance  atmometer.  The  evaporating 
surfieux  of  the  same  is  250  square  cm.,  protected  from  sun  and  rain  by  being 
fitted  up  in  the  thermometer  screen. 


Captain  Hoffmeyer,  Meteorological  Institute,  Copenhagen. 

A. 

1.  The  details  of  the  organization  of  the  Danish  Meteorological  system  have 
been  published  in  the  Annals  of  the  Institute  for  the  year  18/4. 

2.  The  Danish  Meteorological  Institute  was  founded  in  1872. 

3.  The  Institute  undertakes  researches  in  climatology,  the  telegraphic 
service,  and  hydrography.*  A  magnetic  observatory  is  not  annexed  to  the 
Institute. 

4.  The  financial  estimate  is  not  published.  That  for  the  year  1875-6  is  as 
follows : — 

Prancfl. 
Salaries  of  a  director,  and  two  assistants  -  -      7.400 

Calculators,  draughtsmen,  and  porter    -  -  -      3,600 

Observers  at  stations  of  the  2na  order  -  -  -      2,540 

Sundry  expenses  (maintenance  of  instruments,  publica- 
tions, inspections,  office  expenses,  &c.  -  -      7,860 

21,400 


5.  The  Central  Institute  receiv.es  every  day  Meteorological  Reports  from 
8  Danish  and  19  foreign  stations. 

6.  Vestervig,  Fano,  and  Copenhagen  in  Denmark;  Thorshaven  in  the 
Faroes;  Stirkkisholm  in  Iceland;  (jodthaab  in  Greenland; — altogether  6 
stations  take  part  in  the  synchronous  observations  proposed  by  General 
Myer. 

/ .  As  the  height  of  the  Danish  stations  does  not  exceed  50  metres,  constant 
corrections  are  employed  for  reducing  the  barometer  observations  to  the  sea 
level. 

B. 

1.  The  stations  observe  the  atmospheric  pressure,  temperature  and  its  ex- 
tremes, the  humidity  of  the  air,  the  wind,  sky,  weather,  and  rainfall. 

*  i,e.  Sea  Temperature,  &c. 
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2  and  3.  At  the  be^nning  of  the  year  1876  we  have — 
A  Central  Institute. 
1  station  of  the  1st  order  (two  hourly  readings  of  the  barometer,  and  wet 

and  dry  bulb  thermometer). 
15  stations  of  the  2nd  order. 
160  stations  of  the  3rd  order  (60  stations  for  climatoloffical  elements, 

71  stations  for  rain  only,  25  stations  for  wind,  and  4  hydrographical 

stations). 

4.  The  stations  of  the  1st  and  2nd  order  are  inspected  yearly  in  Denmark, 
the  Faroes,  and  Iceland,  but  not  in  Greenland. 

Of  the  other  stations  a  certain  number  are  inspected  each  year. 
Reports   of   these   inspections  are  drawn  up,    accompanied   by  detailed 
descriptions  and  by  sketches. 

5.  A  general  description  of  the  instruments  will  be  found  in  the  Annals  for 
1874. 

6.  a.  The  barometers  in  Denmark  are  of  Kappeller's  pattern,  in  the  Colonies 
of  Fortin's  or  Kew  (Marine)  pattern.    Aneroids  are  not  used. 

b.  The  barometers  at  the  stations  now  differ  from  0*  1  to  0*2  mm.  from  the 
standard  barometer. 

c.  The  standard  barometer  and  the  barometers  of  Kappeller  and  Fortin's 
pattern  are  made  at  Copenhagen  (160  francs),  the  Kew  pattern  barometers  are 
got  from  Adie  of  London  (130  francs). 

7.  (a.)  The  thermometers  have  spherical  bulbs. 
(b.)  They  are  provided  with  a  separate  scale. 

(c  and  d,)  They  are  placed  in  spacious  wooden  screens  fitted  with  double 
louvres,  facing  the  north,  and  hung  in  the  shade  of  a  house,  or  with  a  special 
contrivance  against  the  wind.  At  the  stations  of  the  1st  and  2nd  order  the 
thermometers  are  protected  from  terrestrial  radiation. 

(e.)  The  height  of  the  thermometers  above  the  ground  is  li  metre. 

(/.)  There  is  no  ventilation,  and  no  rotary  thermometer. 

{g.)  The  thermometers  are  made  at  Copenhagen,  graduated  to  1/5°;  they 
cost  30  francs ;  and  if  divided  to  i°,  7  francs. 

8.  A  great  number  of  stations  are  provided  with  maximum  and  minimum 
thermometers ;  the  former  are  of  Phillips'  pattern  (but  hung  vertically) ;  the 
latter  are  of  Rutherford's  pattern. 

9.  (a.)  The  construction  of  the  rain-gauges  is  shown  in  the  Annals  for  1874. 
They  are  made  of  zinc. 

(6.)  The  size  of  the  circular  funnel  is  0*  1  square  metre, 
(c.)  The  funnel  is  raised  1*9  metre  above  the  ground. 
(d,)  The  rain-gauge  with  a  measuring  tube  costs  12  francs,  the  wooden  stand 
costs  9  francs, 
(e.)  Snow  is  measured  in  cylindrical  vessels  {See  the  Annals  for  1874.) 
(/.)  The  raini&ll  is  measured  at  8h.  a.m. 

10.  The  stations  are  usually  provided  with  conical  streamers  serving  as 
wind  vanes. 

11.  The  wind-force  is  not  measured  by  instruments,  but  estimated  aooording 
to  the  scale  0—6. 

12.  We  take  no  account  of  evaporation. 


Professor  Buys  Ballot,  Royal  Meteorological  Institute,  Utrecht. 

A. 

1.  No. 

2.  Privately  in  1849.    Officially  in  1854. 

3.  Two  departments,  one  for  Land  Meteorology,  one  for  Maritime  Meteo- 
rology. 

There  is  a  magnetic  observatory.    The  constants  are  determined  absolutely 
twice  monthly. 

Only  the  declination  is  registered  photographically. 

4.  Not  published,  it  amounts  to  14,500  gmlders. 

5.  Yes ;  from  four  stations  in  the  interior,  14  abroad. 

The  telegrams  when  reduced  are  posted  up  in  the  porta  and  published  in 
the  newspapers. 
The  Aeroklinoscope  announces  at  a  distance  the  state  of  the  atmosphere. 
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6:  Yes ;  from  four  stations.     See  "  Bulletin  of  War  Department.'* 

7.  By  a  constant  correction,  as  no  height  above  the  sea  amounts  to  50 
metres. 

8.  We  are  striving  to  obtain  in  Utrecht  self-registered  barometer  readings 
from  the  chief  stations. 

B. 

I.  All  the  usual  elements,  also,  in  Utrecht  and  Helder,  Electricity  with 
Peltier's  apparatus. 

2-d.  Yes;  Utrecht,  Helder,  Groningen  can  be  placed  in  the  first  class. 
Leeuwarden,  Tilburg,  Hellevoetsluis,  Maestricht  in  the  second,  Assen  and 
Amsterdam  in  the  third,  and  Zaandam  in  the  fourth.  Rainfall  is  observed  at 
30  other  stations. 

4.  A  general  inspection  is  made  once  in  three  years.  Sometimes  one  and 
sometimes  another  station  is  inspected  at  irregular  intervals. 

5.  In  a  publication  by  Dr.  Krecke. 

6.  (a.)  Four  syphon  barometers  and  six  dstem  ba!h>meters.  No  aneroids. 
At  some  stations  two  barometers  are  always  in  use. 

6.  (b,)  The  error  of  a  comparison,  with  proper  care,  does  not  exceed 
0  •  05  mm. 

The  ffreatest  ooirection  is  not  0  *  3  mm. 

7.  Mercurial  thermometers, 
(a.)  Spherical. 

(b.)  Graduated  on  the  tube. 

(c.)  Outside  the  window,  protected  by  glass  louvres. 

{e.)  The  hei^t  is  variable,  1—3  metres. 

(/.  and  g,)  From  various  sources  and  at  various  prices. 

8.  By  Greiner ;  from  Utrecht  and  also  from  Negretti  and  Zambra. 

The  maximum  and  minimum  thermometers  are  read  in  the  afternoon,  and  at 
Utrecht  in  the  morning  also. 

9.  The  area  of  the  rain-gauges  is  4  square  decimetres.   Circular,  made  of  zinc. 
(e.)  One  metre. 

(d.)  5  guilders. 

(e.)  If  it  is  snowing  continually,  the  rain-gau^e  is  brought  in  and  another  is 
put  in  its  place.  The  snow  is  detennined  by  weight  or  by  the  volume  of  water. 

(/.)  At  8  a.m.  At  some  stations  in  the  evenmg  also.  I  should  like  to  see 
the  evening  reading  generally  introduced. 

10.  Special  wind  vanes. 

II.  At  Helder,  Flushing,  Groningen,  and  Utrecht  the  number  of  kilograms 
on  the  square  metre  is  noted.  At  other  stations  it  is  estimated ;  besides  there 
are  five  Robinson's  anemometers  for  checking  the  indications  by  pressure. 

12.  At  Helder,  Leeuwarden,  Utrecht,  Haarlem,  Oudorp,  and  Gudewater, 
evaporation  is  measured.  The  surfisoe  from  i  to  1  square  metre.  At  Leeu- 
warden, Prestel's  apparatus  is  used.  At  the  Haarlem  Lake  the  atmometer 
floats  in  the  lake,  in  order  to  get  the  temperature  quite  uniform. 


Professor  J.  Cantoni,  University,  Pavia. 

A. 

L  Not  vet  completely.  Some  account  is  given  of  them  in  the  Supplement 
to  the  "  Meteorologia  Italiana  "  for  1873,  presented  to  the  Vienna  Congress. 

2.  The  bulletin  of  the  "  Meteorologia  Italiana "  published  by  the  Ministry 
of  Agriculture  and  Commerce,  was  established  in  1864. 

3.  The  Office  charged  with  the  publication  of  the  above-mentioned  bulletin, 
is  quite  distinct  from  that  which  issues  the  forecasts  and  notices  of  the  weather 
for  the  use  of  seamen,  receiving  telegraphic  reports  from  a  certain  number  of 
stations.    This  latter  Office  is  placed  under  the  Ministry  of  Marine. 

4.  The  financial  estimates  or  these  offices  are  not  published. 

5.  The  Ministry  of  Agriculture,  of  which  alone  I  shall  speak  in  future, 
receives' every  decade  the  observations  from  more  than  80  meteorological 
stations. 

6.  More  than  30  stations  also  send  synchronous  observations,  of  which  above 
20  are  sent  each  decade  to  General  Myer. 
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7.  The  reduction  of  barometer  observations  to  sea  level  is  effected  by  correc- 
tions varjring  with  temperature  and  pressure,  according  to  the  tables  published 
by  the  Ministry  of  Agriculture. 

8.  They  have  been  explained  in  the  Report  of  the  Meteorological  Com- 
mission, at  its  meeting  at  Palermo,  September  1875. 

B. 

1.  The  majority  of  our  stations  are  provided  with  barometer,  maximum 
and  minimum  thermometers,  dry  and  wet  bulb  thermometers  with  venti- 
lation, which  also  give  the  temperature  of  the  air,  rain-gauge,  atmometer, 
and  wind-vane ;  several  have  also  an  anemograph,  Palmieri's  electrometer,  and 
a  small  number  have  magnetic  and  seismographic  instruments. 

2.  Yes,  they  are  separated  into  three  classes,  according  to  the  decisions  of  the 
Vienna  Congress. 

3.  A  Meteorological  Commission  is  at  present  engaged  in  determining  the 
number  of  stations  in  each  class.  I  may  say  that  in  Italy  there  are  at  least 
30  stations  of  the  second  order  which  are  pretty  good. 

4.  llie  above  commission  has  expressed  its  wish  that,  from  the  present  time, 
the  inspection  of  stations  of  the  second  order  should  be  made,  if  possible,  every 
year,  or  at  least  every  two  years. 

5.  See  "  Norme  per  le  Osservazioni  Meteoriche,"  published  in  1876. 

6.  See  the  same  Instructions. 

(a.)  The  majority  of  stations  use  Fortin's  barometers,  or  a  syphon  of  large 
size.     Observations  are  never  taken  by  aneroids. 

(6.)  A  memoir  by  M.  Denza  is  about  to  appear  in  the  Supplement  for  1875,* 
on  the  comparison  of  a  food  number  of  our  barometers. 

(c.)  Most  are  obtuned  from  the  physical  establishment  (Tecnomasio)  at  Milan. 
Fortin's  barometers,  with  large  cisterns,  cost  100  francs,  and  the  large  syphon- 
barometers,  120  francs. 

7.  (a.)  The  thermometer  bulbs  are  cylindrical  and  the  diameter  relatively 
to  the  length  small. 

(6.)  They  are  graduated  on  the  stem. 

(c-d.)  Placed  outside  a  window,  facing  the  north,  and  protected  from 
radiation  by  louvres. 

(e.)  At  (ufPereiit  heights  according  to  the  conditions  of  the  building. 

(/.)  The  thermometers  are  all  subjected  to  ventilation,  produced  by  the 
wheel  of  the  psychrometer. 

8.  The  two  maximum  and  minimum  thermometers  are  separated  from  each 
other.  The  maximum  is  mercurial  and  the  minimum  am^io  'mlcohol.  The 
maximum  is  read  at  9  p.m.,  and  the  minimum  at  9  a.m.  '^ 

9.  The  rain-gauges  are  of  copper,  with  a  circular  funnel  of  0*5m.  diameter. 

10.  There  is  at  least  a  special  wind- vane  at  each  station. 

11.  At  a  limited  number  of  stations  there  are  Robinson's  anemometers, 
registering  at  the  same  time  both  direction  and  velocity  of  the  wind. 

12.  Nearly  all  the  stations  of  the  second  order  have  atmometers,  with 
cylindrical  pans  of  0'2m.  diameter,  freely  exposed  to  the  sun,  but  protected 
from  rain. 


J.  D.  Campbell,  Chinese  Maritime  Customs,  London. 

I  regret  that  I  am  unable  to  furnish  your  Committee  with  the  desired 
information  relative  to  the  Meteorological  organization  in  China,  which 
Mr.  Hart  proposed  to  establish.  The  necessary  instruments  for  20  stations 
have  been  sent  out  and  I  trust  I  shall  soon  be  able  to  report  that  observations 
are  being  taken  and  recorded  in  accordance  with  your  recommendations. 


Dr.  R.  Wolf,  Observatory,  Zurich. 

I  think  that  the  Swiss  Commission  has  already  accomplished  what  the 
Committee  desires. 

The  forms  adopted  for  the  different  orders  of  Swiss  stations  from  last  year 
correspond  almost  entirely  to  its  proposals,  l^e  observations  made  at  the 
normal  stations  are  printed  and  issued  monthly,  the  old  series  are  either  already 
printed  or  in  the  press. 
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APPENDIX  L  TO  REPORT  OF  PERMANENT 
COMMITTEE,  1874. 


CiBCULAR  requesting  Inforuation  respecting  the  Existing  Series  oi 
Meteorological  Observations  in  various  Countries. 

In  order  to  facilitate  meteorolof^ical  investigations  it  would  assist  materially 
if  it  were  known  wliat  series  of  printed  or  unpublished  observations,  extending 
over  many  years,  exist  in  the  various  countries. 

The  Congress  of  Vienna  commissioned  the  Permanent  Committee  to  collect 
and  publish  the  data  in  question,  and  in  the  execution  of  this  duty  I  venture 
to  address  the  following  questions  to  you,  and  in  the  interest  of  science, 
request  the  favour  of  a  reply  to  the  same  by  the  end  of  May  1875. 

1.  What  meteorological  publications  have  hitherto  emanated  ftrom  your 
institution?  It  is  desirable  to  give  the  exact  titles,  number  of  volumes, 
years,  and  also  the  publishers. 

2.  What  other  meteorological  publications  of  importance,  especially  those 
referring  to  a  series  of  years,  exist  in  your  country?  Particulars  as  to  the 
titles,  publishers,  date,  and  price  are  desirable. 

3.  Are  there  any  series  of  unpublished  observations  in  your  district  ?  Is 
provision  made  for  their  safe  preservation  ?  Are  manuscript  copies  of  such 
made  and  lodged  in  anv  certain  place  ? 

4.  Are  such  series  of  observations  which  are  only  in  MS.  available  for  use, 
and  in  what  manner?  Are  the  originals  lent  out,  or  can  they  be  referred  to 
where  they  are  kept,  or  are  copies  supplied  with  or  without  payment? 

5.  Do  any  tables  of  the  monthly  and  yearly  mean  values  of  the  most  impor 
tant  elements  exist,  especially  for  Temperature,  Rainfall,  Pressure,  and  Wind ; 
or  if  normal  values  are  deduced  from  them,  a  copy  of  the  above-mentioned 
mean  values  (for  each  separate  year),  or  at  least  of  the  calculated  normal 
means,  with  particulars  as  to  the  number  of  years  from  which  they  were 
deduced,  would  be  thankfully  received  by  the  Permanent  Committee. 

As  the  Committee  wishes  to  take  up  as  little  as  possible  of  your  time  in 
answering  the  above  questions,  I  beg  to  state  that,  in  the  event  of  their  having 
been  already  answered  elsewhere,  a  reference  to  the  publication  in  which  they 
appear  would  perfectly  suffice. 

(Replies  to  Appendix  I.) 
Albxandbr  Buchan,  Scottish  Meteorological  Society. 

All  necessary  information  regarding  old  unpublished  Meteorological  Obser- 
vations in  this  Office  will  be  found  in  Report  British  Association  for  1873. 
The  discussion  of  the  oldest  of  our  registers  is  far  advanced  and  the  results 
will  probably  be  given  in  our  next  journal.  The  discussion  of  the  others  will 
soon  follow. 

As  regards  the  stations  established  by  the  Society  in  di£Perent  countries  it 
may  be  enough  to  refer  to  our  Journal  for  information  on  the  subject. 


Dr.  C.  Jelinek,  K.K.  Central-Anstalt  fiir  Meteorologie,  Vienna. 
I  have  the  honour  to  submit  the  following  statement : — ^There  are  in  our 
possession  besides  the  records  of  the  stations  in  Austria  and  Hungary  for 
1851-70  and  for  those  in  Austria  for  1871  to  this  day — 

1.  Observations  made  at  Graz  in  the  years  1837  to  1840  and  1843  to  this 
time. 

2.  Observations  taken  at  Funfkirchen,  Hungary,  1814-1829,  183&-1843, 
1852-1858,  of  which  the  results  have  not  yet  been  published. 

3.  Observations  taken  at  Durazzo,  Turkish  Albania,  from  October  1868  to 
this  time. 

4.  Observations  taken  at  Valona,  Turkey  from  1855  to  1871,  with  some 
interruptions. 

5.  Observations  made  at  Corfu  from  1823  to  1861  (including)  a  copy  of  the 
individual  observations  made  I  think  by  the  Corps  of  Royal  Engineers. 

6.  Observations  made  at  Corfu  from  November  1868  till  present  time. 
Observer  a  retired  Captain  of  the  mercantile  marine,  Antonio  Dabovich. 

7.  Observations  from  Sulina. 
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8.  Observations  made  at  Tebizond  in  the  years  1858, 1859, 1860. 

9.  Observations  made  at  Athens,  October  1857  to  June  1859. 

10.  Observations  made  at  Beyrout  by  the  director  of  the  observatoiy  of  the 
Syrian  Evangelical  University,  Professor  Van  Dyck,  two  months,  January  to 
the  middle  of  August,  1876,  and  the  promise  to  send  the  continuance. 

11.  Observations  made  at  Alexandria,  Egypt. 

a.  Individual  observations  taken  in  the  Collegio  Italiano  from  June  Ist, 
1873  to  September  30th,  1874. 

b.  Monthly  and  yearly  result  of  observations  made  1870  to  1874  (inclusive) 
by  Signer  A.  Perona. 

c.  Individual  observations  from  January  1st,  1873,  to  the  present  time,  made 
by  the  same  gentleman,  with  monthly  and  yearly  results. 

12.  Results  of  observations  made  by  engineers  of  the  Suez  Canal  Company 
at  Port  Said,  March  1866  to  October  1869. 

13.  Monthly  results  of  observations  made  at  Ismailia,  April  to  December 
1866,  and  January  to  October  1869. 

Individual  observations  made  in  the  year  1867. 

14.  Individual  observations  made  at  Cairo,  in  the  years  1857  to  1861. 

15.  Monthly  results  of  observations  made  at  Suez  from  April  1866  to 
October  1869. 

16.  Meteorological  observations  made  at  Tangiers,  March  1830  to  November 
1835. 

17.  a.  Individual  observations  made  at  the  National  Preparatory  School  at 
Mexico,  11  months,  Januaiy  to  November  1873. 

b.  Individual  observations  made  at  the  National  School  for  Agriculture  and 
Veterinary  Science,  1 1  months,  January  to  November  1873. 

c.  Dailv  means  of  temperature  for  the  first  half  of  1873.  The  observation 
made  by  Mr.  Isidore  Epstein,  in  Mexico ;  a  printed  sheet  with  diagrams. 

18.  Meteorological  ooservations  (individual)  made  at  the  Nav(d  School  of 
Dantzic  from  1856  to  1875. 

19.  Individual  observations  taken  at  the  ''Paso  di  Suan  Juan  Michapan," 
height  260m.  above  the  Gulf  in  the  four  months,  January  to  April  1873, 
printed. 

[At  the  same  time  I  take  the  liberty  to  point  to  the  Index,  pages  184 
and  185  of  the  first  volume  (1864)  of  the  new  series  of  the  "  Janrbiicher," 
of  the  Central- Anstalt,  where  are  given  references  to  long-continued  series 
of  observations  and  monthly  and  yearly  results  deduced  from  them. 
Among  other  tables  of  results  there  are  to  be  found  in  the  old,  or  first, 
series  of  the  Jahrbucher  (1848-1856). 

1.  The  monthly  results  of  meteorological  observations  made  at  Fiinf- 
kirchen  (Hungary),  1819-1832. 

Jahrbuch,  vol.  II  (1st  series),  1850,  page  157. 

2.  The  monthly  results  of  meteorological  observations  made  at  Graz 
(Styria),  1836-1845. 

Jahrbuch,  vol.  II.  (1st  series),  1850,  page  169. 

3.  The  monthly  results  of  observations  taken  at  Cracow,  1826-1847. 
Jahrbuch,  vol.  II.  (1st  series),  1850,  page  180. 

4.  I'he  monthly  results  of  observations  made  at  Kremsmiinster,  1763- 
1851. 

Jahrbueh,  vol.  I.  (1st  series),  1848-1849,  page  149« 

5.  The  monthly  results  of  the  meteorological  obser\'ations  made  at 
Prague  in  the  years  1775  to  1851. 

Jahrbuch,  vol.  I.  (Ist  series),  1848-1849,  page  115. 

6.  MontUy  results  of  the  meteorologicEd  observations  made  at  Salz- 
burg, 1842-1851. 

Jahrbuch,  vol.  I.  (1st  scries),  1848-1849,  page  186. 
7*  The  monthly  results  of  meteorological  observations  made  at  Scnf ten- 
berg,  1843-1852. 
Jahrbuch,  vol.  II.  (1st  series),  1850,  page  200. 

8.  The  monthlv  results  of  meteorological  observations  made  at 
Stanislau  (Galicia),' 1839-1850. 

Jahrbuch,  vol.  II.  (1st  series),  1850,  page  164. 

9.  The  monthlv  results  of  meteorological  observations  made  at  Trient 
(South-Tyrol),  1816-1832. 

Jahrbuch,  vol.  I.  (1st  series),  1848-1849,  page  208. 


Digitized  by 


Google 


41 

10.  The   monthly  TCSults   of  meteorolofpcal  observationB   made  at 
Trieste,  1841-1860. 

Jahrbuch,  vol.  I.  (Ist  series),  1848-1849,  page  196. 
The   monthly  and  yearly  results  of  the  meteorological   observations 
made  at  Trieste,  1841-1873. 
Jahrbuch,  vol.  IX.  (2nd  series),  18/2,  p.  173. 

11.  a.  The  monthly  results  of  meteorological  observations  made  at 
Udine,  1803-1842. 

Jahrbuch,  vol.  IV.  (1st  series),  1852,  page  139. 

b.  Means  for  the  single  hours  of  observation  at  Udine,  1803-1842. 

Jahrbuch,  vol.  IV.  (Ist  series),  1852,  page  310. 

12.  The  results  of  meteorological   observations  made  at  the  Astro- 
nomical Observatory  of  Vienna,  1775-1850. 

Jahrbuch,  vol.  I.  (1st  series),  1848-1849,  page  35. 

13.  The  monthly  results  of  meteorological  observations  made  at  Wilten 
(a  suburb  of  Innsbruck),  1830-1854, 

Jahrbuch,  vol.  IV.  (1st  series),  page  277. 

14.  Investigations  into  the  cUmatographical  conditions  of   Cracow, 
based  on  46  years'  observations,  1826-1871. 

Jahrbuch,  vol.  VII.  (2nd  series),  1870,  p.  209. 

15.  The  monthly  and  yearly  results  of  the  observations  at  the  K.K. 
Central  Anstalt,  Vienna,  1852-1872. 

Jahrbuch,  vol.  VIII.  (2nd  series),  1871.  p.  187. 

16.  The  monthly  and  yearly  results  of  the  observations  at  Bodenboch, 
1828-1873. 

Jahrbuch,  vol.  IX.  (2nd  series),  1872,  p.  196. 

17.  The  monthly  and  yearly  results  of  the  observations  at  Pola,  1864- 
1873. 

Jahrbuch,  vol.  X.  (2nd  series),  1873,  y.  183.] 
In  the  enumeration  of  the  individual  observations  I  have  omitted  those 
taken  at  some  stations  in  England  and  Scotland,  as 
Edinburgh  (Royal  Engineers),  1856-60. 
Grantham,  July  1856  to  October  1860. 
Lampeter,  1856  to  1860. 
Manchester,  1856  to  1860. 
If  you  would  wish  to  obtain  these  Observations,  either  for  the  Meteorological 
Society  or  the  Meteorological  Office,  they  are  at  your  disposal. 


Professor  H.  Mohn,  Meteorological  Institute,  Christiania. 

1.  "Norsk  Meteorologisk  Aarbog"  for  1867-73,  (1874  is  in  the  press). 
Distributed  by  the  Secretary  of  the  University,  as  also  the  following  works : — 

"  Meteorologiske  Jagttagelser  i  det  sydlige  Norge  "  1863-66.  '' Det  norske 
"  Meteorologiske  Instituts  Storm-Atlas  udgivet  med  Bistand  af  Videnskabs- 
"  selskabet,  Christiania,  af  H.  Mohn,"  1870.  Pamphlets  on  Thunderstorms 
in  Norway,  on  the  Climatologv  of  Norway,  on  Arctic  Greography  and  Meteoro- 
logy in  *'  Forhandlinger  i  Videnskabs-selskabet  i  Clmstiania,"  1867-74. 
**  Bulletin  du  Nord,"  in  conjunction  with  the  Meteorological  Institutes  of 
Stockholm  and  Copenhagen. 

2.  Meteorological  observations  made  at  Christiania  Observatory,  vol.  I.^ 
1837-^3:— 

"  Meteorologiske  Jagttagelser  paa  Christiania  Observatorium,'*  1864-67. 

"Meteorologiske  Jagttagelser  paa  fern  Telegraph  stationer  ved  Norges 
"  Kyst.  Forste  og  anden  Aargang."  (1861  and  1862.)  Issued  by  C. 
Feamley. 

3.  The  observations  made  at  Christiania  Observatory  from  1868  to  the 
present  time  are  in  manuscript.  An  extract  (barometer  and  temperature)  is 
communicated  monthly  to  the  Meteorological  Institute. 

At  the  University  Library  there  is  an  old  series  extending  over  many  years, 
(part  of  which  have  been  printed  in  the" Magazin  for  Naturvidenskabeme,'') 
in  the  manuscript  of  M.  Herzberg  of  Ullensvang  (Hardanger).  The  number 
of  years,  the  quality  of  the  instruments,  and  the  completeness,  I  know  nothing 
about. 
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At  the  Meteorological  Institute  there  are  in  znaDuscript  several  series  of  old 
observations,  some  of  them  extending  over  several  years.  The  nature  of  and 
the  exposure  of  the  instruments  and  the  method  of  observing  are  not  known. 

4.  'ITie  manuscripts  of  the  University  Library  are  not  lent  out.  That  can 
scarcely  be  permitted  at  the  Observatory  or  the  Meteorological  Institute. 
They  may  be  referred  to  on  the  spot ;  copies  are  only  made  for  repayment. 

5.'  See  the  "  Norsk  Meteorologisk  Aarbog/* 

The  Climatology  of  Norway  in  Professor  N.  Schiibeler's  "  Die  Planzenwelt 
Norwegens.** 

"  Det  Norske  Almanak "  for  18/5. 

A  complete  sununary  of  the  Climatology  of  Norway  will,  it  is  hoped,  be 
published  in  the  next  few  years.    . 


R.  H.  Scott,  Meteorological  Office,  London. 

1.  The  full  titles  and  names  of  publishers  of  all  publications  issued  by  this 
Office  since  it  was  placed  under  the  management  of  the  Royal  Society  Com- 
mittee will  be  found  contained  in  every  publication,  and  a  list  is  appended 
hereto.  Those  published  by  Admiral  FitzRoy,  prior  to  186/,  are  specified  in  a 
Report  to  Parliament  in  1866.  ("  Report  of  a  Committee  appointed  to  consider 
certain  questions  relating  to  the  Meteorological  Department  of  the  Board  of 
Trade.")  Tliis  Office  also  issues  to  subscribers.  Weather  Reports  and  Charts 
(over  500)  and  hourly  values  of  the  records  of  its  seven  observatories  which 
are  also  issued  to  various  institutions. 

2.  The  Registrars  General  for  England  and  Scotland  respectively  have  pub- 
lished quarterly  returns  from  several  stations  in  their  Reports  for  a  series  of 
years.  In  addition  the  Observatories  of  Greenwich,  Edinburgh,  Oxford, 
Liverpool  (now  Bidston,  near  Birkenhead),  Nottingham,  and  various  other 
private  institutions,  publish  independently. 

3.  A  list  of  the  principal  unpublished  observations  possessed  by  this  Office 
has  been  made  for  reference,  and  a  copy  is  subjoined.  No  copies  are  lodged 
in  any  other  place  unless  under  conditions  stated  in  No.  4. 

4.  The  originals  may  be  referred  to  at  this  Office  or  copies  may  be  had  by 
paying  the  cost  of  copying.    The  original  documents  are  not  lent  out. 

5.  Monthly  and  quarterly  means  of  the  principal  elements  are  published  by 
the  Registrar  Geneiiil  (England),  and  by  tne  Scottish  Meteorological  Society. 
The  Meteorological '  Society  (London),  will  also  shortly  publish  observations 
taken  at  its  own  stations. 

This  Office  has  published  five-day,  monthly,  and  yearly  means  for  its  seven 
observatories,  and  from  1st  January  1875  has  commenced  the  publication  of 
original  observations  at  about  15  stations  of  the  second  order,  and  also  monthly 
means  from  other  stations.  Full  particulars  will  be  found  in  the  *'  Quarterly 
Weather  Reports,''  and  in  the  Annual  Reports  presented  to  Parliament. 

The  following  papers  may  also  be  specially  mentioned,  Glaisher's  **  Mean 
Temperature  of  Greenmch,"  1814-56,  of  which  a  later  edition,  extending  to 
1874,  is  I  believe  now  in  hand,  and  Buchan's  "  Temperature  of  the  British  Isles  " 
published  in  the  Journal  of  the  Scottish  Meteorological  Society.  A  list  of 
published  and  unpublished  obser\'ations  in  the  United  Kingaom  and  its 
Colonies  will  be  found  in  the  Report  of  the  British  Association,  1873,  Part  I. 
pp.  495^22. 

List  of  Publications,  &c.,  issued  tinder  the  Authority  of  the 
Mbteokologigal  Committee. 

Official. 
No. 

1.  Report  for  186?.     Presented  to  Parliament.     1*. 

2.  Instructions  for  Meteorological  Telegraphy.     6d. 

3.  Fishery  Barometer  Manual.     6d. 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.    2s,  6d. 

5.  Report  for  1868.     Presented  to  Parliament.     5c/. 

6.  Report  for  1869.     Presented  to  Parliament.     lOd. 

7.  Quarterly  Weather  Report    for  1869.— Parts  4.  to  IV.     Price  5s.  each. 

[Stanford.] 

8.  Barometer  Manual.     Is.     [Out  of  Print.] 
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No. 

9,  Quarterly  Weather  Report  for  1870.— Parts  I.  to  IV.     price  55.  each 
[Stanford.] 

10.  Report  for  1870.    Presented  to  Parliament.    lOd. 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape  Horn  and 

the  West  Coast  of  South  America.    Price  2*.  6d.    [Stanford.] 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic  Ocean,  from 

the  Equator  to  Lat.  40°  N.  for  each  month  of  the  year,  with  a  General 
Current  Chart.    Price  2s.  6J.     [Stanford.] 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic  lying  North 

of  30°  N.  for  the  Eleven  Days  ending  8th  February  1870.  Price, 
with  Book  of  Charts,  ds,    [Stanford.] 

14.  Quarterly  Weather  Report   for  1871.— Parts  I.  to  IV.    Price  6j.  each. 

[Stanford.] 

15.  Report  for  1871.    Presented  to  Parliament.     lOd. 

16.  Quarterly  Weather  Report  for  1872.— Parts  I.  to  IV.    Price  5s.  each. 

[Stanford.] 

17.  Report  for  1872.    Presented  to  Parliament.     1^. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Antarctic 

Regions.    Price  2s,     [Stanford.] 

19.  Quarterly  Weather  Report,   1873.— Parts    I.    to  IV.    Price    5s,  each. 

[Stanford.] 

20.  Charts  of  Meteorolo^cal  Data    for  Square   3.    Lat.  0°10°  N.,  Long. 

20^'  30  W.,  and  Remarks  to  accompany  the  Monthly  Charts,  which 
show  the  best  routes  across  the  Equator  for  each  Month,  &c. 
Price  20«, 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress  at  Vienna. 

Price  Is.    [Stanford.] 

22.  Report  for  18/3.    Presented  to  Parliament.     Price  4d. 

23.  Report  of  the  Proceedings  of  the  Conference  for  Maritime  Meteorology 

held  in  London,  1874.     Price  2*. 

24.  Instructions  in  the  Use  of  Meteorological  Instruments.     Price  1^.  6d. 

25.  Quarterly    Weather    Report    for    1874.— Part   I.— January  to  March. 

Price  5*. 

26.  Repprt  for  1874.    Presented  to  Parliament    Price  6d. 

27.  Charts  of  Meteorological  Data  for  the  Nine  lif  Squares  of  the  Atlantic 

which  lie  ibetween  20°  N.  and  10°  S.  and  extend  from  10°  to  40°  W., 
with  accompanying  remarks.    [In  the  Press.2 

Nan-Cffficial. 

1.  Report  to  the  Committee  on  the  Connexion  between  Strong  Winds  and 

Barometrical  Differences. —By  Robert  H.  Scott,  Director  of  the 
Office.    6d. 

2.  Report  to  the  Committee  on  the  Meteorology  of  the  North  Atlantic. — By 

Captain  H.  Toynbee,  Marine  Superintendent.     Is. 

3.  Report  to  the  Conmiittee  on  the  Use  of  Isobaric  Curves. — By  Captain 

H.  Toynbee,  Marine  Superintendent.     Is. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and  back.     Trans- 

lated from  a  Paper  issued  by  the  Royal  Meteorological  Institute  of  the 
Netherlands.     Price  &d. 

5.  On  the  Winds,  &c.,  of  the  North  Atlantic  along  the  Tracks  of  Steamers 

ftt)m  the  Channel  to  New 'York.  Translated  from  a  Paper  issued  by 
the  Deutsche  Seewarte,  Hamburg.    6d. 

6.  Report  of  the  Proceedings  of  the  Meteorological  Conference  at  Leipzig. 

Price  Is. 

7.  Notes  on   the  Form   of  Cyclones  in  the  Southern  Indian  Ocean. — By 

C.  Meldrum,  Esq.,  M.A.,  F.R.A.S.    Price  6rf. 

8.  Report  on  Weather  Telegraphy  and  Storm  Warnings.     Presented  to  the 

Meteorological  Congress  at  Vienna.    Price  6d. 

9.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress  for  1874. 

Price  Is.  6d. 
10.  On  the  Physical  Geography  of  that  part  of  the  Atlantic  which  lies  between 
20°  N.  and  10°  S.  and  extends  from  10°  to  40°  W.    A  Paper  read 
before  the  British  Association  at  Bristol,  in  August,  1875,  by  Captain 
Toynbee,  F.ll.A.S.  and  F.R.G.S.,  Marine  Superintendent.    Price  Is.  6d: 
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Meteorological  Society,  London. 

1.  a.  Reports  of  the  Council  of  the  British  Meteorological  Society  read  at 
the  Annual  General  Meetings  1851  to  1861,  10  numbers.  London.  Taylor 
and  Francis. 

b.  Proceedbgs  of  the  Meteorological  Society,  Vols.  I  to  V.,  1861  to  1871. 
London.    Taylor  and  Francis. 

c.  Quarterly  Journal  of  the  Meteorological  Society,  Vols.  L,  IL,  1872  to 
1875.    London.    Taylor  and  Francis,  and  Williams  and  Strahan. 

3.  The  Society  possesses  the  MS.  observations  of  the  late  Miss  C.  Moles- 
worth,  made  at  Cobham,  from  1823  to  1867>  and  of  the  late  Mr.  A.  Edwin 
made  in  London  from  1815  to  1871. 

4.  The  above  unpublished  MS.  observations  are  preserved  in  the  Society's 
library,  and  can  be  referred  to.  Every  ^ility  mil  be  allowed  for  making 
copies. 

5.  a.  "  On  the  mean  temperatureof  every  day  from  all  thermometrical  obser- 
vations taken  at  the  Royal  Observatory,  Greenwich,  from  the  year  1814  to  the 
end  of  1863,"  by  James  Glaisher,  F.R.S. 

Published  in  the  proceedings  of  the  Meteorological  Society,  vol.  IL 

b.  "  On  the  fall  of  rain  on  every  day  of  the  year  from  observations  extending 
from  1815  to  1869,"  by  James  Glaisher,  F.R.S.     Proceedings,  vol.  V. 

c.  "Average  height  of  the  barometer  in  London  for  83  years"  by  H.  S. 
Eaton,  M.  A.    Proceedings,  vol.  I. 

d.  *'  On  the  direction  of  the  wind  at  the  Royal  Observatory,  Greenwich,  in 
the  20  Tears  ending  December  1860,"  by  James  Glaisher,  F.R.S.  Proceed- 
ings, vol.  L 

Ditto,  in  the  10  years,  ending  December  1870.     Quarterly  Journal,  vol.  L 


Rev.  Benito  Vines,  S.J.,  Real  Colegio  De  Belen,  Havana. 

1  have  the  honour  to  acknowledge  the  receipt  of  the  Circular  of  the  Per- 
manent Committee  of  the  Meteorological  Congress  at  Vienna,  dated  5th 
May  1875.  The  wish  of  establishing  any  Meteorological  stations  in  some 
places  of  the  Antilles,  according  to  the  wishes  of  the  Committee,  was  the 
reason  I  had  to  defer  the  answer.  It  is  not  easv  to  perform  it  if  we  fix  in  the 
mind  the  circumstances  which  have  disturbed  the  island,  nevertheless  I  expect 
to  be  able  to  get  observations  from  Porto  Rico,  Sancti  Spiritus,  and  perhaps 
from  Santiago  of  Cuba,  and  in  this  case  I  would  publish  them,  together  with 
the  observations  at  Havana,  according  to  the  model  given  by  the  same 
Committee,  Appendix  F. 

The  publications  of  this  Observatory,  you  know  them  all,  for  you  have  the 
complete  collection  from  the  year  1858. 

The  instrument  used  you  will  find  shortly  described  in  the  publication  of 
the  year  18^,  in  the  "  Memoria  sobre  la  marche  del  Baromettro,"  &c.  Besides 
this  Secchi*s  meteorograph  is  acting  in  this  Observatory  since  the  year  1873. 
If  any  more  explanations  are  wanted  I  will  send  them  to  you. 

As  I  wish  to  conform  in  everything  to  the  resolutions  of  the  Congress,  and 
to  the  wishes  of  the  Permanent  Committee,  let  me  know  whether  after 
present  year  it  would  be  sufficient  to  give  in  the  publication  the  result  of  the 
ten  observations  made  daily,  as  has  been  done  hitherto  in  this  Observatory, 
or  will  it  be  necessary  to  reduce  them  to  three,  according  to  the  form  of 
Appendix  F. 

Prof.  H.  Wild,  Central  Physical  Observatory,  St.  Petersburg. 

The  questions  of  Circular  *'  I "  are  already  mostly  answered  by  our  publica- 
tions. Claver's  Catalogue  in  the  2nd  Vol.  of  the  new  "Repertonum  fiir 
Meteorologie  "  gives  complete  information  as  to  the  published  Meteorological 
Observations  in  Russia.  The  observations  existing  in  manuscript  in  the 
archives  of  the  Observatory  are  either  so  defective  or  incomplete  that  they  are 
not  worth  general  consideration,  nevertheless  we  intend  to  publish  a  list  of 
them  also.  Copies  of  the  same  can  at  any  time  be  had  from  the  Observatory, 
and  payment  is  only  required  when  their  extent  is  considerable. 
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APPENDIX  II. 


Meteorolofi^cal  Office,  116,  Victoria  Street,  London, 
Sir,  February  19th,  1876. 

The  Permanent  Committee  of  the  Meteorological  Congress  of  Vienna 
have  the  honour  to  announce  that  they  intend  to  hold  their  next  meeting  at 
the  Meteorological  Office  in  London,  in  Easter  week,  commencing  April  18th. 

In  May  1875,  we  had  the  honour  to  address  to  you  a  Circular,  pursuant  to 
instructions  received  from  the  Vienna  Con^^ress,  requesting  you  to  furnish  the 
Permanent  Committee  with  certain  particulars  relating  to  your  Meteorological 
organisation. 

Several  of  the  gentlemen  to  whom  the  Circular  in  question  was  addressed 
have  not  as  yet  sent  their  replies  to  it,  and  we  therefore  beg  to  enclose  another 
copv,  with  tne  request  that  you  will  furnish  us  at  your  earliest  convenience 
witn  vour  reply,  if  you  have  not  already  done  so ;  or  if  you  have«  that  you 
will  be  kind  enough  to  make  any  further  observations,  bearing  on  the  con- 
tents of  the  Circular,  which  may  occur  to  you,  as  such  information  will  be  of 
inaterial  aid  to  the  Permanent  Committee  in  their  deliberations. 

We  would  wish  to  ask  your  opinion  on  the  following  points,  which  are  con- 
tained in  the  Circular  in  question. 

1.  Do  you  approve  of  the  forms  recommended  by  the  Permanent  Committee 

for  pubhcation  of  the  results  from  stations  of  the  Second  Order? 

2.  To  wnat  extent  have  those  forms  been  introduced  into  the  publications 

of  your  country  or  organisation  ? 

3.  If  the  forms  in  question  have  been  adopted,  have  you  any  observations 

to  o£Per  thereupon,  or  any  alteration  therein  to  suggest  ? 

4.  The  Permanent  Committee  having  resolved  to  forward  the  publication 

and  the  sale  of  the  Synchronous  Charts  published  by  M.  HofiEmeyer, 
we  should  be  glad  to  know  for  what  number  of  copies  you  are  prepared 
to  subscribe,  and  whether  or  not  you  are  prepared  to  subsidize  the 
undertaking  by  a  pecuniary  contribution,  and  it  so,  to  what  amount? 
6.  Professor  Cantoni  has  communicated  to  us  that  the  Italian  Government 
has  been  pleased  to  intimate  its  readiness  to  invite  the  countries  which 
were  represented  at  Vienna  to  attend  a  Meteorological  Congress  in  Italy, 
in  the  autumn  of  1877>  and  we  are  therefore  to  inquire  whether  or  not 
you  see  any  objection  to  the  postponement  for  one  year,  of  the  meeting 
of  the  International  Congress,  fixed  for  1876  by  resolution  of  the 
Vienna  Congress, — in  respect  of  Question  28  (carrying  out  the  decisions 
of  the  Congress). 

We  take  the  liberty  to  state  that,  if  you  do  not  object,  we  shall  consider  this 
proposal  (No.  5)  as  accepted. 

Your  obedient  servants, 

Buys  Ballot,  President. 
Robert  H.  Scott,  Secretary. 

Summary  of  Contents  of  Replies. 

Question  1. — "Do  you  approve  of  ihe  forms  recommended  by  the  Permanent 
Committee  for  publication  of  the  Results  from  Stations  of  the  Second  Order  ?'\^ 

Austria  -    Dr.  Lorenz. — ^Yes. 

Professor  Jelinek. — Yes,  with  some  modifications  as  noted 
under  Question  2  (p.  50). 
Bavaria  -        -    Professor  Ebermayer. — General  approval. 
Canada  -        -    Dr.  Kingston.-^ Yes. 
Denmark        -    Captain  Hoffineyer. — Yes. 
Great    Britain 
and  Ireland  -    The  Meteorological  Office. — Yes. 

The  Meteorological  Society. — Yes. 

The  Scottish  Meteorological  Society.— No.    (See  p.  64.) 
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Hollaad  -        -    Professor  Buys  Ballot. — Yes,  for  the  international  stations. 

Italy  -  •  Professor  Oantoni. — Yes,  for  the  international  stations,  as 
explained  below. 

Norway  -        -    Professor  Mohn. — Yes. 

Russia    •        -    Professor  Wild. — Yes. 

Saxony  -        -    Professor  Bruhns. — Yes. 

Spain  -  •  Dr.  A^ilar. — Prefers  to  leave  the  matter  to  the  decision  of  a 
future  Congress. 

Switzerland  •  Dr.  BillwiUer  for  Professor  Wolf. — ^Yes,  with  a  few  modifica- 
tions ;  locally  necessary. 

Turkey  -        -    M.  Coumbary. — Yes. 

Question  2. — "  To  what  extent  have  these  forms  been  introduced  into  the 
publications  of  your  country  or  organisation  F  " 


Austria  * 


Professor  Jelinek. 


Bavaria  - 
Canada  - 
Denmark 


Great     Britain 
and  Ireland 


Holland . 

Italy       - 
Russia    - 

Saxony   - 
Spain 

Switzerland 
Turkey   - 


I. — Individual  Observations, 

a.  Tension  of  vapour  not  published. 

b.  Wind  force  estimated  from  0-10. 

c.  Cloud  notation  not  followed. 

d.  Time  of  hydrometeors  omitted. 

IL— Results. 

a.  Columns  for  mean  maximum  and  minimum  omitted. 
5.  Absolute  humidity  not  published. 

c.  Mean  cloudiness,  only,  given,  for  want  of  space. 

d.  Number  of  days  of  cloud  and  clear  sky  not  given,  for 

want  of  space. 

Professor  Ebermayer. — Not  introduced  as  yet. 

Dr.  Kingston. — Will  probably  adopt  the  form  in  future. 

Captain  HofiFmeyer.— For  18/4  and  1875  observations  have 
been  published  from  15  stations,  nearly  on  the  form  recom- 
mended.    In  1876  closer  conformity  will  be  made. 

rThe  Meteorological  Office  \For  1874.     1  Station,   Form  A. 

\  The  Meteorological  Society  J  9  Stations,  Form  B. 

„  „  For  1875.    9  Stations,  Form  A. 

„  „  26  Stations,  Form  B. 

For  1876.    These  numbers  wiU  be  increased,  especially  as 

regards  Form  B. 
The  Scottish  Meteorological  Society.     Not  adopted;  see 
reply  to  Question  1. 
Professor  Buys  Ballot. — Adopted  for  Leeuwarden,  Flushing, 

Maestricht. 
Professor  Cantoni. — ^As  explained  below. 
Professor  Wild. — Generally  adopted  in  1874,  and  entirely  so- 

in  1875. 
Professor  Bruhns. — Adopted  since  1875. 
M.  Aguilar. — See  reply  to  question  1. 
Dr.  Billwiller.— iSw  reply  to  question  1. 
M.  Coumbary. — Hopes  to  introduce  them. 


Questions  3. — "  If  the  forms  in  question  have  been  adopted,  have  you  any 
observations  to  offer  thereupon,  or  any  alteration  therein  to  suggest  F'' 


Austria  - 


89261 


Dr.  Lorenz. — No  suggestions  to  make. 

Prof.  Jelinek. — ^Adheres  to  the  opinion  that  it  would  be  better 
to  give  each  element  in  Table  B.  in  separate  tables,  con- 
taining aU  stations  and  all  months  of  the  year.  {See  reply 
to  question  2.) 
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Canada  -        -    Dr.  Kingston. —  1.  Prefers  separate  columns  for  rain,  snov, 

&c. 

2.  Would  have  a  oolnmn   for  velocity  of 

wind. 

3.  Columns  for  daily  means  of  some  elements 

are  desirable. 

4.  Provision  is   required    for  showing   the 

average  force  or  velocity  in  each  month, 
for  separate  hours  as  well  as  for  the 
hours  combined. 
Denmark         -    Capt.  HofiPmeyer. — Unnecessary  to  repeat  latitude  and  Ion* 

*        gitude  at  the  head  of  every  monthly  table. 
Great     Britain  1  The  Meteorological  Office. — No  suggestions  to  make, 
and  Ireland  -  J  The  Meteorological  Society. — Prefer  to  give  the  dew  point 
instead  of  vapour  tension. 
Holland  -        -    Prof.  Buys  Ballot.— See  below. 
Italy        -        -        „     Cantoni. — 5ee  below. 
Russia    -        -       99    AVild. — No  suggestions  to  make. 
Saxony   -        -       „    Bruhns. — No  sugcestions  to  make. 
Switzerland     -    Dr.  BillwiUer. — See  reply  to  question  1. 


Replies. 

Dr.  C.  Jelinek,  Central  Institution  for  Meteorology,  &c.,  Vienna. 

I  have  the  honour  to  submit  the  following  reply  to  the  Circular  No.  4, 
issued  19th  February  1876,  by  the  President  of  the  Permanent  Committee  and 
Irf  you. 

To  1-3. — The  Circular  Sj^eaks  only  of  results  from  stations  of  the  Second 
Order.     Our  Annals  contain  besides  these — 
(a.)  Individual  observations  taken  at  a  selected  number  of  stations,  this 

number  being  10  in  1875,  15  in  1876. 
The  Permanent  Committee  at  their  meeting  in  Utrecht  have  also  fixed  a 
form  for  these  individual  observations. 

(6.)  Results  of  Stations  of  the  Third  Order,  i.e.,  not  provided  with  a  barometer 
or  a  psychrometer.  For  such  stations  the  Permanent  Committee  h&v^ 
not  recommended  a  definite  form. 

I. — IndmdtMl  Observations. 

Our  publication  in  the  "  Jahrbuch  "  di£Pers  from  the  form  recommended  by 
the  Permanent  Committee  in  the  following  points : — 

1.  The  tension  of  vapour  (absolute  humidity)  is  not  published,  firstly  for 
want  of  space,  secondly  because  it  may  be  deduced  from  the  indications  of  the 
temperature  and  relative  humidity,  and,  finally,  because  the  theory  that  the 
tension  of  vapour  may  be  subtracted  from  the  total  pressure  of  the  atmos- 
phere to  get  the  pressure  of  dry  air,  has  lost  more  and  more  of  its  adherents. 

2.  We  have  retained  the  scale  0  to  10  for  the  force  of  wind.  Our  stations 
are  not  provided  either  with  cup-anemometers  nor  with  Wild's  anemometrical 
apparatus ;  they  are  therefore  without  means  of  gi^ang  the  velocity  of  wind  in 
metres  per  second. 

3.  In  the  column  "  Clouds  "  it  was  not  possible  to  introduce  the  exponents 
recommended  by  the  Meteorological  Congress,  with  regard  to  our  printing 
arrangements. 

4.  For  the  same  reason  the  column  headed  "Remarks"  is  somewhat  narrow, 
and  it  has  not  been  possible  to  introduce  the  signs  for  indicating  the  time  at 
which  the  several  hydrometeors  have  taken  place. 

IL^Restdts  of  Stations  of  the  Second  Order. 

1.  There  are  wanting  the  colmnns  of  the  mean  minima  and  maxima. 
There  are  few  stations  in  Austria  provided  with  maximum  and  minimum 
thermometers.    We  are  trying  to  augment  their  number. 
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The  absolute  miaimum  and  maximum  observed  hj  mftTJmum  and  minimum 
thermometers  (generally  Six's  thermometers  by  Casella)  at  some  stations^  are 
published  in  a  special  table. 

2.  The  absolute  humidity  is  not  published ;  reasons  the  same  as  above. 

3.  For  the  cloudiness,  only  the  means  of  three  hours  are  given,  not  these 
themselves ;  one  column  instead  of  four,  through  want  of  space. 

4.  llie  number  of  clear  and  totally  clouded  days  is  not  given,  through  want 
of  space. 

Ill,— Results  of  Stations  of  the  Third  Order. 

1.  The  pressure  of  the  atmosphere  is  wanting  because  these  stations  are  not 
provided  with  barometers. 

2.  The  temperature  is  given  as  for  the  stations  of  the  Second  Order. 

3.  The  absolute  and  the  relative  humidity  are  wanting,  because  these  stations 
have  no  psychrometers. 

4.  Cloudiness ;  only  the  mean  of  the  three  hours  given. 

5.  Number  of  days  with  hail,  not  given. 

6.  Number  of  days  with  strong  winds,  not  given. 

All  this  for  condensing  the  table,  so  that  tne  results  may  be  printed  on  the 
fourth  part  of  a  pase. 

As  to  question  No.  3  more  especially,  I  beg  leave  to  express  my  opinion  that 
I  still  adhere  to  such  an  arrangement  of  the  meteorological  material  as  would 
allow  of  the  single  meteorological  elements,  atmospheric  pressure,  temperatare, 
humidity,  and  rain  being  given  in  separate  tables  oontainmg  all  stations  and  all 
months  of  the  year. 

As  we  have  found  this  form  very  useful  we  shall  continue  to  conform  to  the 
regulations  of  the  Congress  and  of  the  Permanent  Committee,  but  we  shall  add 
a  few  tables  formed  after  the  old  system^  especially  for  the  temperature  and  the 
rain. 

We  should  consider  it  very  useful  if  other  Central  Institutes  could  be  induced 
to  publish  analogous  tables,  especially  one  for  the  mean  temperature,  and  a 
second  for  the  quantity  of  rain. 

Question  4.  The  Central  Meteorological  Institute  of  Vienna  has,  till  now, 
not  subscribed  for  a  determined  number  of  copies  of  Uoffmeyer's  Atlas,  but 
onl^  collected  and  forwarded  to  Captain  Hofiftneyer  the  subscriptions  addressed 
by  uistitutes  and  private  persons  to  our  ^tablishment. 

We  are  prepared  to  ask  our  Government  to  subsidize  the  undertaking,  either 
by  a  pecuniary  contribution,  or,  what  we  should  prefer,  by  subscribing  to  a 
definite  number  of  copies  of  the  Atlas. 

If  the  Permanent  Conunittee  will  form  a  plan  for  subsidizing  M.  Hoffiueyer's 
undertaking,  and  assign  to  every  country  the  number  of  copies,  or  an  equivalent 
amount  of  pecuniary  contribution,  I  can  express  my  strong  belief  that  the 
Austrian  Government  will  grant  the  necessary  means  for  this  not  very  con- 
siderable outlay. 

Till  now,  40  subscribers,  partly  Institutes,  part  private  persons,  have  been 
won  to  the  undertaking  by  our  establishment. 

Question  No.  5.  I  lutve  already,  in  a  previous  letter,  expressed  my  adhesion 
to  the  postponement  of  the  Congress  to'autumn  1877. 

Yours,  &c., 

C.  Jblinbk. 


Ministry  of  Agriculture,  Vienna. 
Your  Circular  of  the  16th  February  18/6,  No.  4,  invites  me  to  reply  to 
five  questions,  and  I  do  so  with  the  present. 

I  represent  only  the  Amcultural  part  of  Climatology,  whilst  M.  Jelinek,  as 
Director  of  the  Central  Office  for  Meteorology  in  Austria,  represents  officially 
the  whole  of  our  Meteorology.    I  must  therefore  leave  to  M.  Jelinek  to  answer 
the  second  question,  and  confine  mvself  to  the  others. 
I.  I  approve  the  forms  mentioned  in  the  question. 

III.  I  have  neither  observations  to  offer,  nor  any  alteration  to  suggest. 

IV.  Our  Ministry  of  Agriculture  has  already  subscribed  for  four  copies  of 
the  Synchronous  Charts  of  M.  Hoffm^er,  and  cannot  subscribe  for  a  greater 
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number;  the  whole  number  of  subscribers  in  Austria  you  will  have  from 
M.  Jelinek. 
V.  I  consent  to  the  postponement  of  the  Meteorological  Congress  for  one 
ear,  and  holding  it  in  Italy. 


Dr.  E.  Ebbrmaybr,  Royal  Academy  of  Forestry,  AschafiPenbuig. 

I  HAVE  the  honour  to  reply  as  follows  to  your  esteemed  communication 
of  the  19th  February  1876. 

1.  As  you  are  already  aware  from  a  former  communication,  the  Royal 
Bavarian  Ministry  of  Instruction  has  determined,  in  consequence  of  our  Report 
on  the  proceedings  and  results  of  the  International  Congress  at  Vienna,  to  found 
a  Central  Meteorological  Institute  in  Munich,  and  has  requested  MM.  von 
Lamont,  Lommel  (of  Erlangen),  and  myself  to  prepare  a  detailed  plan.  This 
has  been  submitted  for  the  consideration  of  the  Bavarian  Academy  of  Sciences, 
and,  after  being  tested  by  the  physical  and  mathematical  section,  it  was 
recommended  by  the  Royal  Academy  to  the  Ministry  of  Instruction  to  be  carried 
out. 

In  consideration  of  the  present  state  of  our  Lower  Chamber  the  Government, 
however,  considered  it  prudent  not  to  include  the  necessary  sum  in  the  present 
budget,  but  in  the  next  financial  period. 

It  is  greatly  to  be  regretted  that,  on  these  grounds,  the  re-organisation  of 
the  meteorological  sendee  in  Bavaria,  which  is  so  much  desired  by  all  men  of 
experience,  has  been  again  deferred. 

2.  The  forms  adopted  by  the  Permanent  Committee  for  the  publication  of 
results  will  be  adopted  from  the  year  1877  at  the  stations  under  my  direction. 

3.  I  possess  one  copy  of  Hoffmeyer's  Synoptic  Charts ;  when  the  organi- 
sation of  the  Central  Meteorological  Institute  of  Bavaria  takes  place,  other 
copies  will  doubtless  be  subscribed  for,  and  there  will  then  also  be  a  prospect 
of  a  subsidy. 

4.  I  am  glad  that  the  Meteorological  Congress  in  the  autumn  of  1877  is  to 
be  held  in  Italy. 

G.  T.  Kingston,  M.A.,  Meteorological  Office,  Toronto,  Canada. 

To  the  questions  in  Circular,  dated  19th  February  1876,  I  have  to  reply  as 
follows : — 

I.  On  the  whole,  I  anprove  of  the  forms  for  the  publication  of  results  at 
stations  of  the  Second  6rder. 

II.  Hitherto  in  publishing  results  from  Canadian  stations,  I  have,  for  the 
most  part,  adopted  the  practice  of  showing  in  one  view  the  same  element  at 
different  stations,  but  it  is  likely  that  for  some  stations  I  shall  also  adopt  the 
form  recommended,  in  which  all  the  elements  at  one  station  are  shown 
together. 

III.  Although  as  yet  I  have  not  used  the  forms  reconunended,  I  venture  to 
make  some  remarks  on  them  : — 

First,  with  respect  to  the  plan  for  the  publication  of  the  actual  observations, — 
(a.)  I  consider  that,  instead  of  a  single  column  for  rain,  there  should  be  one 

column  for  rain,  one  for  snow,  and  one  for  the  total  of  rain  and  the 

water  to  which  the  snow  is  equivalent. 
(6.)  In  addition  to  the  single  colunm  for  the  direction  and  force  of  the 

wind  I  would  desire  another  to  contain  the  velocity,  in  order  to 

meet  the  cases  where  stations,  although  in  other  respects  of  the 

Second  Order,  are  provided  with  anemometers, 
(c.)  Colunms  for  the  daily  means  of  some  of  the  elements  are  desindble. 

With  reference  to  the  plan  for  publishing  monthly  and  yearly  results,  I 
would  add  to  the  preceding  remarks  (as  for  as  they  are  applicable)  that  some 
provision  is  required  for  showing  the  .average  force  or  the  average  velocity  in 
each  month  for  the  separate  hours  as  well  as  for  the  three  hours  combined. 

IV.  I  intimated  some  months  ago  to  M.  Hoflxneyer  that  I  would  be  pleased 
to  receive  ten  (10)  copies  of  the  Synchronous  Charts,  and  I  have  since  received 
a  portion  of  those  published. 
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Captain  N.  Hoffmstrr^  Meteorological  Institute,  Copenhagen. 

I  have  the  honour  to  send  the  following  replies  to  the  questions  put  by 
Circular  4. 

1.  We  approve  in  principle  the  form  for  publications  proposed  by  the 
Permanent  Committee. 

2.  In  the  Annals  of  the  Danish  Meteorological  Institute  for  1874,  the 
observations  of  15  stations  have  been  published  in  nearly  complete  accordance 
with  this  form.  The  Annals  for  1875  are  already  in  course  of  publication^  but 
in  those  for  fche  year  1876  we  are  ready  to  conform  still  more  strictly  to  the 
reeolutions  of  the  Committee, 

3.  We  remark  merely  that  it  would  perhaps  not  be  necessary  to  repeat  at 
the  head  of  each  monthly  table  for  the  same  station  the  heignt,  longitude, 
latitude,  and  jrear. 

4.  The  Danish  Institute  is  ready  to  subscribe  for  15  copies  of  the  "  Daily 
Synoptic  Charts"  and  the  Danish  Government  is  willing  to  take  into  con- 
sideration, later  on,  the  means  of  covering  an  eventual  deficit. 

6.  The  Danish  Government  makes  no  objection  to  the  convening  of  the 
aecond  International  Congress  being  deferred  till  the  autumn  of  the  year  1877* 


R.  H.  Scott,  Meteorological  Office,  London. 

1-3.  The  Meteorological  Office  approves  of  the  forms  recommended  by  the 
Permanent  Committee  and  has  introduced  them  into  use  for  the  stations  of 
the  Second  Order  in  connexion  with  it. 

4.  Tlie  Meteorological  Office  has  hitherto  subscribed  for  such  a  number  of 
Captain  Hoffimeyer's  Charts  as  it  was  able  to  dispose  of  to  subscribers.  This 
number  has  been  about  25.  For  the  future  it  will  subscribe  for  50  copies, 
and  will  supply  copies  of  any  observations  in  its  possession  for  the  Atlantic 
Ocean  for  the  epochs  at  which  the  charts  are  drawn,  during  the  year  1875  at 
least. 

The  Meteorological  Committee  are  not  prepared  to  grant  a  pecuniary  sub- 
sidy in  any  other  form  than  that  of  subscription  for  copies,  as  their  powers 
would  not  extend  so  far  as  to  allow  them  to  do  so. 

5.  The  postponement  of  the  meeting  of  the  Congress  till  1877  seems 
desirable. 


The  Metborolooical  Socibtt,  London. 

1.  Yes. 

2.  They  will  be  used  for  the  publication  of  observations  in  the  Society's 
Journal. 

3.  No;  except  that  perhaps  it  would  be  better  to  give  the  Dew  Point 
instead  of  the  Tension  of  Vapour. 

4.  The  Society  already  subscribes  for  one  copy  of  Captain  HofPmeyer's 
Synchronous  Charts,  but  is  not  prepared  in  any  way  to  subsidize  the  under- 
taking by  a  pecuniary  contribution. 

5.  No  objection  to  holding  the  Congress  in  1877* 


Professor  Buys  Ballot^  Royal  Meteorological  Institute,  Utrecht. 

I  have  no  real  objection  to  the  proposed  forms  but  this,  that  these 
publications  should  be  given,  as  mucn  as  possible,  monthlj^,  and  only  yearly 
lor  such  places  as  cannot  possibly  send  in  their  observations  in  time. 
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Profetsor  J.  Cantoni,  Royal  University,  Pavia. 

I  thank  tou  for  your  obliging  letter  and  Circular  No.  4  (19th  February 
1876). 

As  to  the  questions  put  by  Nos.  1-3  of  this  Circular,  I  confirm  what  I  have 
said  in  my  letter  (Appendix  D.)  in  the  Report  of  the  Permanent  Committee 
on  the  meeting  at  Utrecht ;  viz. :  that  for  International  publications,  I  prefer 
the  form  which  I  have  given  m  the  *' Bolhttino  decadico*'  of  18/6  for 
*'  Meteorologia  Italiana,*'  to  that  adopted  by  MM.  Wild  and  Jelinek,  and  I 
reserve  the  development  of  the  considerations  which  seem  to  support  my 
opinion,  for  the  meetinf;r  in  London. 

As  to  M.  HofiPmeyer's  Synoptic  Charts  this  Ministry  has  already  subscribed 
for  12  copies,  and  perhaps  the  Ministries  of  Marine  and  Instruction  will  also 
subscribe. 


Professor  H.  Wild,  Central  Physical  Observatory,  St.  Petersburg. 

In  reply  to  the  five  questions  put  by  the  Circular  of  our  Permanent  Com- 
mittee, dated  19th  February,  I  have  to  state  as  follows : — 

1.  That  I  entirely  approve  of  the  new  fbrm  proposed  for  publication  of  the 
observations  of  stations  of  the  Second  Order. 

2.  This  form  was,  in  its  essential  parts,  abead^  introduced  in  the  publication 
of  the  observations  in  Russia  in  the  year  1874,  just  issued,  and  for  the  obser- 
vations of  the  year  1875  and  their  publication  it  has  been  completely  adopted. 

3.  I  have  no  change  to  propose  in  this  form. 

4.  I  have  subscribed  for  30  C(4)ie5  of  M.  Hoffmeyer's  charts.  A  further 
pecuniary  support  of  this  undertaking  might  perhaps  be  effected  by  an  increased 
yearly  contribution  to  the  expenses  of  the  Committee. 

5.  I  entirely  concur  that  a  second  Meteorological  Congress  should  be  con- 
vened in  the  autunm  of  the  year  1877  in  Rome. 


Professor  C.  Bruhns,  Observatoiy,  Leipzig. 

I  have  already  sent  my  reply  to  the  circular  of  the  19th  February  to  M.  Buys 
Ballot,  as  follows : — 

To  question  1,  as  to  whether  I  approve  of  the  publications,  I  reply  *'  Yes." 

2.  Since  1875  everything  has  been  here  published  in  accordance  tnerewith. 

3.  I  have  no  remarks  to  make. 

4.  I  subscribe  for  six  copies  of  Capt.  Hoffmeyer's  charts. 

5.  I  concur  with  the  holding  of  Meteorological  Congress  in  Italy,  and  would 
wish  it  to  be  April  1877  or  1878. 


A.  BucHAN,  M.A.^  Scottish  Meteorological  Society^  Edinburgh. 

As  one  of  the  two  Delegates  of  the  British  Government  to  the  Meteorolo^cal 
Congress  at  Vienna,  I  have  to  draw  your  attention  to  what  appears  to  me  to  be 
an  irregularity  in  the  proceedings  of  the  Permanent  Committee,  appointed  by 
the  Congress,  at  their  meeting  at  Utrecht  in  September  1874. 

At'  Vienna  the  question  of  observations  for  international  purposes  of 
Meteorology  was  discussed,  but  the  idea  was  not  very  cordially  entertuned : 
10  voting  for  the  proposal,  8  against  it,  while  11  took  no  part  in  the 
division. 

At  the  same  meeting  a  form  for  publication,  which  had  been  prepared  by 
Dr.  Koppen,  of  St.  Petersburg,  was  put  into  the  hands  of  Delegates.  With 
reference  to  this  form,  I  pointed  out  to  the  Congress  that,  as  one  of  the 
Delegates  of  the  British  Government,  I  was  precluded  from  approving  of  or 
sanctioning  any  such  form,  owing  to  the  terms  of  my  appointment  as  Delegate, 
which  distinctly  stated  that  I  ''should  abstain  from  pledging  Her  Majesty's 
Government  in  any  way ;"  now,  by  an  agreement  with  the  British  Government, 
the  Scottish  Meteorological  Society  supplies  meteorological  information  to  the 
Registrar  General  for  Scotland,  on  a  form  which. had  been  agreed  on.  I  added 
that  I  could  not  therefore  agree  to  any  form  till  it  had  been  submitted  to 
the  Scottish  Meteorological  Society  and  approved  by  them  and  the  British 
Government. 
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It  was  chiefly  to  meet  this  objection  that  the  following  proposal  was  made 
and  agreed  to : — *'  That  the  best  form  of  publication  for  the  stations  selected 
"  for  international  objects  should  be  determined  by  the  Permanent  Committee 
**  in  consultation  with  (nach  Anfrage)  the  Directors  of  the  Central  Institutes, 
"  and  that  it  should  be  recommended  for  general  adoption,  &c.''  If  this 
resolution  had  not  been  adopted,  I  should  have  opposed  altogether  the  handing 
over  to  the  Permanent  Committee  any  such  matter,  simply  on  the  ground  oi 
possible  complications  which  might  arise  to  the  Scottish  Meteorological 
Society. 

'fhe-  Permanent  Committee  met  in  September  1874,  and  adopted  a  form  of 
publication,  without  apparently  consulting  the  other  Delegates  of  the  Vienna 
Congress,  certainly  without  consulting  the  Scottish  Meteorological  Society. 
In  other  words,  tne  Permanent  Committee  did  not  ^ve  attention  to  that 
requirement  of  the  remit  from  the  Vienna  Congress,  which  made  it  necessaiy 
for  them  to  consult  the  Directors  of  the  Central  Institutes  before  coming  to  a 
conclusion  on  this  matter. 

I  am  directed  to  say  that  the  Council  of  this  Society  are  very  desirous  to 
forward  in  eveiT  way  m  their  power  the  progress  of  international  Sleteorology, 
and  that  their  desire  is  in  no  way  affected  by  the  omission  on  the  part  of  the 
Permanent  Committee  to  consult  the  Council  before  resolving  on  a  form  of 
monthly  resumes  for  international  purposes. 

But  the  Council  have  felt  and  still  feel  great  difficulty  in  the  matter,  in- 
asmuch as,  in  so  far  as  regards  the  obsen^ations  themselves,  no  provision  has 
been  made  by  the  Permanent  Committee  for  establishing  uniformity  as  regards 
the  times,  modes,  and  conditions  of  observing,  which  was  the  chief  aim  of  the 
Congress  to  bring  about ;  and  besides,  the  form  itself,  being  in  several  im- 
portant respects  very  defective,  must  soon  undergo  modification. 

Under  these  circumstances  it  appears  to  the  Council  of  this  Society  that  any 
action  in  this  matter  is  premature,  till  such  uniformity  has  been  arranged  and 
understood  by  all  parties ;  and  they  cannot  see  that  as  regards  international 
Meteorology  anything  but  evil  will  result  from  observations  in  different  countries 
when  maae  at  different  times  and  with  instruments  differently  placed  and 
protected. 

I  am,  therefore,  desired  by  the  Council  to  suggest  that  the  matter  of  inter- 
national observations  should  be  held  in  abeyance  until  all  parties^ who  are 
interested  have  an  opportunity  of  having  their  views  fully  made  known,  with 
a  view  to  a  definite  line  of  action  being  resolved  on. 


A.  BucHAN,  Esq.,  M.A.,  (second  letter),  Scottish  Meteorological  Society, 

Edinburgh. 

My  letter  of  the  15th  inst.  renders  it  unnecessary  to  answer  a  number  of  the 
queries  you  refer  to. 

I  hope  to  be  able  to-morrow  to  send  the  President,  as  requested,  answers  to 
several  of  the  queries  of  Appendix  £. 

The  Council  regret  that,  owing  to  the  state  of  the  funds,  it  has  hitherto  been 
out  of  their  power  to  subscribe  for  Capt.  Hoffmeyer's  Charts. 

But  at  the  General  Meeting  of  the  subscribers  of  the  Society,  held  in 
February  1875,  the  Council  very  strongly  recommended  the  Charts  to  the 
members. 


A.  Agcilar,  Astronomical  Observatory,  Madrid, 

In  reply  to  your  Circular  letter  of  the  19lh  February,  I  am  sorry  that  I 
cannot  be  as  explicit  as  I  should  wish,  and  I  am  of  opinion  that  the  questions 
which  you  put  can  only  be  definitely  solved  in  the  next  Congress. 

I  neither  give  nor  refuse  my  approval  of  the  form  recommended  by  the 
Permanent  Committee  for  the  publication  of  observations  at  stations  of  the 
Second  Order,  not  having  been  able  to  introduce  this  form  here,  and  conse- 
quently not  knowing  the  improvements  of  which  it  might  be  susceptible. 

Neither  can  I  tell  you  for  what  number  of  copies  of  M.  Hoffmeyer's 
Synchronous  Charts  I  can  subscribe  for ;  I  could  only  take  a  single  copy  with 
the  ordinary  resources  at  the  disposal  of  this  Observatory,  and  to  ask  for  extra 
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funds  on  their  account,  it  would  be  necessary  that  the  invitation  should  come 
from  the  Permanent  Committee,  when  inviting  the  various  nations  to  take  oart 
in  the  Congress,  stating  clearly  that  their  Delegates  should  be  authorised  to 
propose  the  pecuniary  contribution  which  each  country  should  make  towards 
the  publication  of  works  to  be  prod|iced  by  joint  co-operation. 

There  is  no  difficulty  on  my  parfc  to  holding  the  Congress  next  year  at 
Rome. 


Dr.  R.  BiLLwiLLER,  Swiss  Central  Meteorological  Institute,  Ziirich« 

M.  Plantamour  has  handed  us  your  two  Circulars  of  5th  May  1875  and 
19th  February  1876. 

ITie  points  1-3  of  your  last  letter  are  answered  in  our  monthly  publications ; 
we  have  only  introduced  such  modifications  into  the  form  as  the  peculiarities  of 
our  stations  rendered  necessary,  as,  e.g.,  the  addition  of  the  normal  tempera- 
ture for  each  day,  and  of  the  monthly  means  of  the  elements  deduced  for  many 
years,  on  account  of  the  frequently  considerable  altitude  of  the  stations. 

4,  We  have  not  yet  been  able  to  do  more  for  Mr.  Hoffmeyer's  under- 
taking than  to  collect  Subscribers  in  our  country.  We  have  only  found  six 
hitherto. 

We  agree  to  point  5. 


A.  CouMBARY,  Imperial  Meteorological  Observatory,  Constantinople. 

In  compliance  with  the  Circular  dated  19th  February  last,  which  you  sent 
me,  I  have  the  honour  to  forward  the  following  replies  to  the  various  ques- 
tions. 

The  arrangements  made  by  the  Permanent  Committee  for  eveiything  con- 
cerning the  publications  for  stations  of  the  Second  Order  are  excellent,  and  I  am 
using  every  effort  to  make  our  system  conform  thereto.  The  service  at  our 
stations  being  performed  by  telegraph  officials,  we  cannot  at  present  require 
of  them  an  increase  in  the  number  of  Meteorological  observations  which  they 
take  daily,  without  injuring  the  telegraphic  service.  At  some  stations,  however, 
I  have  succeeded  in  inducing  their  chiefs  to  make  observations  twice  a  day. 
At  Beyrout,  Professor  van  D;^ck  having  offered  to  take  observations  three 
times  a  day,  this  station  entirely  fulfils  the  requirements  of  the  Permanent 
Committee. 

With  regard  to  the  publication  of  M.  HofiPmeyer's  charts,  I  subscribe  for 
two  copies  at  present.  As  to  subsidizing  the  publication  of  these  charts,  I 
should  like  to  know  what  other  countries  have  done  in  this  respect,  so  that 
I  may  make  up  m^  mind. 

I  have  no  objection  to  the  Congress,  which  should  have  been  held  this  year, 
being  deferred  till  next  year ;  it  seems  to  me  that  this  delay  cannot  but  be 
useful,  for  it  will  give  time  for  the  better  study  of  certain  questions  which 
will  be  brought  beiore  the  Congress. 


£.  J.  Stone,  F.R.S.,  Royal  Observatory,  Cape  of  Good  Hope. 

I  reply  to  your  circular  as  follows : — 

The  Meteorological  observations  made  here  1841-1846,  under  the  superin- 
tendence of  Wilmot,  you  have  in  your  hands  for  distribution  (i.e.  in  the 
Meteorological  Office). 

The  observations  made  here  from  1841-1870  were  discussed  by  me  and  the 
results  published  1871,  March  22nd.  I  presume  you  have  copies.  If  copies 
of  this  work  are  wanted  I  could  probably  supply  a  few. 

The  observations  1871-1875  nave  consisted  of  readings  of  the  barometer 
dry  and  wet  1)ulb  thermometers,  maximum  and  minimum  thermometers, 
Robinson's  anemometer,  and  rain-gauge.  A  self-registering  direction  and 
pressure  anemometer.  The  observations  are  made  at  Oh.  6h.  12h.  and  18h. 
and  at  lh.'45m.  for  comparison  with  the  Washington  results. 

I  have  been  too  much  occupied  with  other  work  to  pay  any  great  atten- 
tion to  the  Meteorological  work,  and  the  only  changes  I  have  introduced  have 
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been  the  distribution  of  hours,  which  is  pardr  dependent  upon  the  convenience 
of  our  astronomical  observer  and  the  estaolislunent  of  an  additional  set  of 
meteorological  instruments  in  the  open  air,  under,  what  I  believe,  is  for  some 
reason  or  other  called  the  Glaisher  Stand.  The  old  instruments  are  still  read. 
Thev  are  placed  in  a  crib  before  a  window  in  the  'Tnunsit  Circle  Room  towards 
the  North.  The  position  is  free  from  reflected  heat  of  the  sun,  but  the  cir- 
culation of  air  around  the  instruments  is  much  impeded  by  the  buildings. 

The  results  1871-1875  will  probablj  be  appended  to  our  next  astronomical 
volume. 

In  addition  to  the  Observatory  Observations,  observations  were  made  1861* 
1867  at  certain  stations  over  the  colony  under  the  direction  of  the  Commis- 
sion. These  results  have  been  published,  and  I  forward  copies.  The  Commis- 
sion was  re-organised  in  1874,  and  is  now  at  work.  The  whole  of  the  stations 
selected  are  not  at  present  provided  with  instruments,  but  the  observations 
made  under  the  scheme  1876,  June — ^to  the  end  of  the  year,  are  now  being  pre- 
pared for  press.  The  observations  are  generally  only  taken  twice  a  day  at 
8  a.m.  and  8  p.m.,  hours  selected  to  suit  the  general  convenience  of  the 
observers  who  are  volunteers.  Before  long  I  hope  to  see  Meteorological 
observations  made  at  these  two  hours  at  all  the  ports  in  South  Africs. 

At  all  the  towns  and  in  several  of  the  outlying  places  our  great  difficulties 
have  been  to  get  any  one  to  make  regular  observations,  and  to  get  barometers 
to  stations.  The  breakage  in  the  way  of  instruments  has  been  serious,  and 
I  ordered,  when  in  England,  syphon  barometers,  graduated  on  the  glass  tubes 
and  merely  fixed  to  a  wooden  frame,  for  our  use.  These  barometers  appear 
to  bear  rough  usage  and  are  accurate  and  cheap. 

You  must  excuse  my  not  entering  more  fully  in  the  points  raised  in  your 
Circulars.  I  have  not  had  the  time  necessary  to  give  much  value  to  my  opinions 
upon  the  points  raised,  and  in  my  own  Meteorologies  work  I  have  followed 
verjr  much  in  the  steps  of  the  Greenwich  work,  with  which  I  was  best  ac- 
quainted when  I  came  nere. 


APPENDIX  III. 


(1.)  Copenhagen,  7th  April  1876. 

Since  the  Barometric  Gradient  is  beginning  to  be  used  more  and  more  in 
Meteorological  investigations,  it  seen\9  to  me  that  it  would  be  very  desirable 
to  have  an  international  definition  of  it,  so  that  the  data  referring  to  this 
element  may  be  quite  comparable. 

I  therefore  venture  to  propose  to  the  Permanent  Committee  to  establish 
such  a  definition  as  shall  embrace  both  the  direction  and  the  amount  of  the 
gradient. 

As  to  direction,  I  think  there  is  already  a  sufficiently  general  agreement 
for  instance  a  gradient  to  the  North  signifies  that  the  atmospheric  pressure 
is  lower  in  the  north  than  in  the  south. 

As  to  the  amount,  there  are,  on  the  contrary,  very  difPerent  expressions. 

I  shall  not  make  any  proposal  to  this  effect,  but  if  the  Committee  come  to 
any  agreement  on  an  international  method  of  expressing  the  relation  between 
the  decrease  of  the  pressure  of  the  air  and  the  distance,  I  will  venture  to 
observe  that  the  publication  of  a  table  will  greatly  fodlitate  the  calcidation  of 
this  relation  and  its  general  introduction  into  meteorology. 

^      ,      ^  ^  .  N.   HOFFMEYBR. 

To  the  Permanent  Committee 
of  the  Vienna  Congress. 
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(2.)  GoPKNHAGBN,  13th April  1876. 

I  venture  to  make  the  following  remark : — 

In  the  International  Code  for  Meteorological  Telegrams,  settled  by  the 
Permanent  Cknnmittee,  the  state  of  the  weather  is  given  by  figures  0^; 
among  these  figures  7  denotes,  according  to  the  printed  reports,  dust- 
haze  (Hohenrauch),  that  is  to  sa^,  a  phenomenon  which  usually  occurs  but 
very  rarely  and  in  special  localities.  The  mention  of  this  phenomenon  may 
be  very  interesting  in  the  monthly  tables,  but  has  scarcely  any  value  for  the 
international  telegraphic  service.  It  seems  to  me  that  it  would  be  better  to 
employ  the  figure  7  to  indicate  phenomena  such  as  Hail,  Aurora  Borealis,  &c. 

N.B. — As  far  as  I  am  aware,  the  institutions  of  the  North  of  Europe  use 
the  figure  7  to  indicate  a  slight  haze  in  the  horizon  (in  Norwegian  and  Danish 
'*  Dis  ").  In  the  first  place  this  use  of  it,  differing  from  the  International 
Code,  is  not  legitimate ;  and  again,  I  do  not  think  it  suitable,  because  it  does 
not  give  an  exact  idea  of  the  cloudiness  of  the  sky. 

N.   HoFrMBYBR. 

To  the  Permanent  Committee 
of  the  Congress  of  Vienna. 


(3.)  CoPENUAOEN,  I3th  April  1876. 

I  venture  to  submit  to  the  Permanent  Committee  the  idea  of  combining 
with  the  second  International  Congress  an  Exhibition  embracing  for  ea£ 
meteorological  institution : — 

1°.  A  complete  collection  of  all  publications,  old  as  well  as  recent. 

2°.  A  complete  collection  of  meteorological  instruments  used  at  stations 
of  the  second  and  third  order. 

(To  avoid  difficulties  of  conveyance,  the  barometers  need  not  be  filled  with 
mercury.  Thermometers  and  rain-gauges  should  be  perfectly  mounted,  as 
at  the  stations.) 

3P,  Specimens  of  special  instruments,  such  as  atmometers,  actino- 
meters,  &c. 

4°.  Charts,  on  a  large  scale,  representing  the  situation  of  the  stations  of 
different  kinds,  such  as  international,  telegraphic,  synchronous,  climatological, 
rain  stations,  &c. 

5°.  Curves  drawn  on  a  uniform  scale  and  representing  the  daily  and  annual 
range  of  the  meteorological  elements  at  the  principal  stations  of  the  system. 

€r.  A  detailed  catalogue,  containing  the  exact  title  of  the  publications, 
the  description  and  price  of  the  instruments,  the  geographical  position  and 
altitude  of  the  stations,  &c. 

N.    HOFFMBYER. 

To  the  Permanent  Committee 
of  the  Vienna  Congress. 


MbTBOROLOGICAL  SOCIBTY. 

30,  Great  George  Street,  Westminster,  S.W. 
Dear  Sir,  17th  April  1876. 

In  the  Reports  of  the  Vienna  Congress  and  of  the  Permanent  Com- 
mittee certain  thermometers  and  other  instruments  are  mentioned  which  are 
quite  unknown  in  this  country.  I  should  like  therefore  to  suggest  to  the 
Permanent  Committee  the  desirability  of  publishing  a  description  of  all  the 
recognised  meteorological  instruments  in  each  count^. 

Yours  faithfully, 

TViLLiAM  Marriott. 
R.  H.  Scott,  Esq.,  F.R.S. 
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Action  of  the  Committee,  leport  to  be  drawn  np  by  Mr.  Scott,  12. 

Agnilar,  M.,  reply  to  Circular  No.  4  respecting  forms,  &c.,  55. 

Anemometers,  Messrs.  Scott  and  Wild  to  obtain  repOTts  on,  IS ;  used  at  stations,  26. 

Arctic  Regions,  yalue  of  stations  in,  11 . 

Asohaffenburg,  R.  Academy  of  Forestry,  reply  to  Circular  4  as  to  forms,  &c.,  52. 

Atmospheric  Electricity,  reports  to  be  obtained  upon,  IS. 

B. 

Barometers,  reduction  to  sea  level  referred  to  M.  Brohns,  4,  13,  19 ;  used  at 
stations,  21 ;  ayerage  oorreotions  of,  21 ;  makers  of,  and  cost,  21. 

Barometrical  gradients.    See  "  Gradients." 

Baumhauer's  apparatus,  use  of,  in  captive  balloons,  10. 

Beaufort  wind  scale,  to  be  used  in  weather  reports,  4. 

BillwiUer,  M.,  reply  to  Circular  No.  4  respecting  foims,  &c,  55. 

Bmhns,  M.,  to  present  to  Congress  a  report  on  reduction  of  barometer  observations, 
4,  13 ;  respecting  the  hours  of  telegraphic  observations,  6  ;  to  prepare  *'  Order 
of  the  Day  "  for  next  Congress,  12 ;  to  report  on  choice  of  Meridian  for  charts, 
13 ;  series  of  observations,  16 ;  replies  respecting  Central  Office  and  stations, 
31 ;  reply  to  Circular  No.  4  as  to  forms,  &c,  54. 

Buchan,  A.,  respecting  the  action  of  the  Committee,  2,  6  ;  respecting  existing  series 
of  observations,  39 ;  reply  to  Circular  No.  4  as  to  forms,  &c.,  54,  55. 

Buys  Ballot,  Dr.,  letter  received  respecting  programme,  2 ;  proposal  to  publish  more 
synchronous  observations,  4 ;  respecting  the  fonns  for  International  Stations,  6  ; 
comparison  of  instruments  at  observatories,  7  ;  comparison  of  thermometers,  7 ; 
interchange  of  materials  between  Holland  and  Qermany,  8 ;  inflaenoe  of 
radiation  at  high-level  stations,  10 ;  use  of  Bamnhauer's  apparatus  in  captive 
balloons,  10 ;  respecting  a  change  of  hours  of  observation,  ;12  ;  to  report  on 
means  obtained  from  various  hours  of  observation,  IS ;  replies  respecting  Central 
Office  and  stations,  86 ;  reply  to  Circular  No.  4  as  to  forms,  &c.,  53. 

Byelaws  for  next  Congress  to  be  prepared  by  M.  Bruhns,  12. 


Campbell,  J.  D.,  replies  respecting  Central  Office  and  stations,  38. 

Cantoni,  M.,  respecting  the  forms  for  international  stations,  6  ;   respecting   the 

symbols  for  hydrometeors,  6 ;  respecting  the  convening  of  Congress  at  Rome, 

12  ;  evaporation  and  humidity  refefred  to,  13  j  to  report  upon  atmospheric 

electricity,  13 ;  replies  respecting  Cetttral  Offioe  and  stations,  37 ;  reply  to 

Circular  No.  4  as  to  forms,  &c.,  54. 
Cape  of  Good  Hope,  Royal  Observatory,  reply  to  Circular  No.  4  as  to  forms,  &c.,  56. 
Captive  balloons,  uw  of  Baumhaoer's  apparatus  in,  10. 

Carlsmhe,  Meteorological  Station,  replies  respecting  Central  Office  and  stations,  32. 
Central  Institutions,  to  undertake  climatology  of  their  respective  countries,  8. 
Chinese  Maritime  Customs,  replies  respecting  Central  Office  and  stations,  38. 
Christiania,  Meteorological  Institute,  replies  respecting  Central  Office  and  stations, 

29 ;  existing  series  of  observations,  41. 
Circular  No.  3,  questions  relating  to  central  institutions  and  stations,  2, 15  to  88. 

„  4  (19th  February  1876),  forms  of  publication,  &c.,  3,  48  to  57. 

Circular  respecting  existing  series  of  observations,  39  ;  replies,  39-47. 
Climatology  to  be  undertaken  by  respective  central  institutions,  8. 
Cloud,  figures  to  be  used  in  telegrapUc  code,  4. 
CongTCSs,  comparison  of  instruments  at,  7 ;   proposals  to  exhibit  instruments,  &c., 

58. 
Copenhagen,  Meteorological  Institute,  replies  respecting  Central  Office  and  stations, 

35  ;  reply  to  Circuhur  No.  4  as  to  forms,  &c.,  63. 
Coumbary,  M.,  reply  to  Circular  No.  4  as  to  forms,  &c.,  56. 
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Daily  Weather  Reports,  publication  of,  6, 19. 

Dew  point,  proposal  to  substitute,  for  bomidity,  7.  ^ 

Distant  stations,  establishment  of,  10 ;  referred  to  M,  Mohn,  18. 
Donnersberg,  proposed  for  an  obserying  station,  10. 

E. 

Ebermayer,  M.,  reply  to  Circular  Ko.  4  respecting  forms,  &c.,  52. 

Errors  (average)  of  barometers  used  at  stations,  21. 

Estimates,  questions  relating  to,  19. 

Evaporation,  referred  to  M.  Cantoni,  18  ;  how  measured,  26. 

Everett,  Professor,  to  be  requested  to  report  upon  atmospheric  electricity,  18. 

Exposure  of  thermometers,  22. 

F. 

Faulbom,  proposed  for  an  observing  station,  10. 

Financial  estimates,  questions  relating  to,  19. 

Forms  of  publication,  5,  6 ;  introduction  of  extra  columns,  7 ;  opinions,  48  to  57. 

Fragmentary  papers,  publication  of,  10. 

G. 

Oeerts,  Dr.,  station  established  at  Kioto,  10. 
General  instructions  for  observations.     See  "  Instmctions." 
Germany  and  Holland,  interchange  of  materials,  8. 
Gradients,  respecting  the  definition  of,  &c.,  2,  8,  4,  57. 
Greenwich,  meridian  of,  proposed  for  general  adJoption,  7. 

H. 

Hail,  stations  established  for,  20. 

EEann,  Dr.,  report  on  mountain  stations  referred  to,  18. 

Havana,  B.  Colegio  de  Belen,  existing  series  of  observations,  47. 

Hoffineyer,  Captain,  respecting  barometrical  gradients,  2,  4,  57  ;  international  tele- 
graphic code,  2,  4,  57  ;  exhibition  of  instruments,  &c.,  2,  58 ;  synoptic  charts 
published  by,  9;  synoptic  charts  referred  to,  18;  replies  respecting  Central 
Office  and  stations,  85 ;  reply  to  Circular  No.  4  respectmg  forms,  &c.,  53. 

Holland  and  Grermany,  interchange  of  materials,  8. 

Hourly  readings,  publication  of,  6. 

Hours,  combinations  of,  referred  to  M.  Buys  Ballot,  18. 

Humidity,  referred  to  M.  Cantoni,  18. 

Hydrometeors,  respecting  the  symbols  for,  6. 

Hygrometrical  questions  in  Indim  referred  to  next  Congress,  9. 


India,  hygrometrical  questions  in,  referred  to  next  Congress,  9. 

Inspection  of  stations,  8,  21. 

Instructions  (General)  for  observations,  8»  11 ;  wanted  in  the  French  language,  12. 

Instruments,  exhibition  of,  at  Congress,  2,  58  ;  comparison  of^  by  Metric  Commission, 

7 ;  comparison    of   observatory    standards,    7 ;   conformity    of,    referred    to 

M.  Jelinek,  18  ;  description  of,  at  stations,  21. 
International  Institute,  questions  relating  to,  16, 18,  19,  20. 
International  Telegraphic  Code.    See  "  Telegraphic." 
International  investigations,  8 ;  enumeration  of,  by  Dr.  Jelinek,  9. 
Italian  Government,  vote  of  thanks  to,  12. 


Japan,  respecting  meteorological  observations  in,  by  Mr.  Joyner,  2, 10. 

Jelinek,  Dr.,  unable  to  attend  the  meeting,  1 ;  letter  received  respecting  programme, 
2 ;  proposal  to  publish  more  synchronous  observations,  4 ;  enumeration  of 
international  investigations,  9 ;  conformity  pf  instruments,  methods,  &c.,  referred 
to,  13  ;  respecting  existing  series  of  observations,  89 ;  reply  to  Circular  No.  4, 
as  to  forms,  &c,  50. 

Joyner,  H.  B.,  respecting  meteorological  obeervations  in  Japan,  2,  10. 
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K. 


Kingston,  Q.  T.,  introdaetion  of  extra  columns  in  forms  of  observation,  7 ;  reply  to 
Circular  No.  4  as  to  forms,  ito^  52. 


Leipzig,  proposal  to  compare  instroments'at,  7;  series  of  observations  at,  16  ; 
replies  respecting  Central  Office  and  stations,  81 ;  reply  to  Circular  No.  4  as  to 
forms,  &c.,  54. 

London,  Meteorological  Office,  replies  respecting  Central  Office  and  stations,  87 ;  exist- 
ing series  of  observations,  42  ;  reply  to  Circular  No.  4  respecting  forms,  &c.,  58. 

Lorenz,  Dr.  J.,  reply  to  Circular  No.  4  as  to  forms,  &c.,  51. 

• 

M. 

Madrid,  Boyal  Observatory,  reply  to  Circular  No.  4  as  to  forms,  &c.,  55. 

Makers  of  barometers,  and  cost,  21. 

Maritime  Meteorology,  interchange  of  materials,  8 ;   Mr.  Scott  to  draw  up  report 

on,  12. 
Marriott,  W.,  respecting  publication  of  {ypes  of  instruments,  &c.,  2,  58. 
Means  obtained  from  various  hours,  referred  to  M.  Buys  Ballot,  18. 
Meridian  for  charts,  choice  of,  referred  to  M.  Bruhns,  18. 
Meteorological  Society,  London,  proposal  to  substitute  Dew  Point  for  Humidity,  7 ; 

replies  respecting  Central  Office  and  stations,  27 ;  existing  series  of  observations, 

47  ;  reply  to  Circular  No.  4  as  to  forms,  &c.,  58. 
Metric  Commission,  comparison  of  instruments  by,  7. 
Mohn,  M.,  proposal  to  change  figures  representing  clouds,  4 ;  respecting  publication 

of  hourly  readings,  6  ;  record  of  the  time  of  rainfall,  7  ;   rain-gauges,  distant 

stations,  and  Weyprecht's  proposal  referred  to,  18  ;  replies  respecting  Central 

Office  and  stations,  29 ;  existing  series  of  observations,  41. 
Mountain  stations,  10 ;  referred  to  Dr.  Hann,  18. 
Myer,  Brigadier  General,  willing  to  co-operate  with  Committee,  2 ;  simultaneous 

observations  referred  to,  13. 

o. 

Order  of  the  Day  for  next  Congress  to  be  prepared  by  M.  Bruhns,  12. 
Organization,  questions  relating  to,  18,  20. 


Pacific,  value  of  observations  from  islands,  1 1. 

Pavia,  University,  replies   respecting  Central  Office  and   stations,  37  ;  reply  to 

Circular  No.  4  as  to  forms,  &c.,  53. 
Pemet,  M.,  methods  of  determining  fixed  points  on  thermometer  scales  referred 

to,  13. 
Polar  Regions,  value  of  stations  in,  II. 
Programme  arranged  for  the  meeting,  1. 

Programme  of  proceedings  for  next  Congress  to  be  prepared  by  M.  Wild,  12. 
Publications,  forms  of,  5,  6  ;  introduction  of  extra  columns,  7 ;  opimons,  48  to  57  ; 

conformity  of,  referred  to  M.  Jelinek,  18. 

E. 

Badiation,  influence  of,  at  high-level  stations,  10.    '  " 

Bain&ll,  record  of  the  epoch  of,  7  ;  stations  established  for,  20 ;  when  measured,  25. 

Bain-gauges  referred  to  M.  Mohn,  18 ;  construction,  &c.,  25. 

Bome^  next  Congress  to  be  held  at,  IsL 

s. 

St  Petersburg,  Central  Physical  Observatory,  replies  respecting  Central  Office  and 
stations,  84  ;  existing  series  of  observations,  47  ;  reply  to  Circular  No.  4  as  to 
forms.  &c.,  54. 

Schoder,  M.,  replies  respecting  Central  Office  and  stations,  83. 
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Scott,  B.  H.,  reqaested  to  act  as  secretary,  1 ;  interchange  of  materials,  8 ;  to  draw 
up  reports  on  the  action  of  the  Committee,  weather  telegraphy,  and  maritime 
meteorology,  12  ;  on  anemometers,  13 ;  replies  zespecting  Central  Office  and 
stations,  27  ;  existing  series  of  observations,  42 ;  reply  to  Circolar  No.  4  as  to 
forms,  &c.,  53. 

Scottish  Meteorological  Society  (Mr.  Buchan),  respecting  the  action  of  Committee, 
2,  6  ;  respecting  existing  series  of  observations,  39 ;  reply  to  Circular  No.  4  as 
to  forms,  &c.,  54,  55. 

Smyth,  C.  P.,  letter  received  respecting  scales  to  be  used  in  meteorology,  2. 

Sohncke,  M.,  to  report  upon  atmospheric  electricity,  18  ;  replies  respecting  Central 
Office  and  stations,  33. 

Stations,  inspection  of,  8,  21 ;  at  high  levels,  10  ;  questions  relating  to,  17,  20  to  27. 

Stone,  E.  J.,  reply  to  Circular  No.  4  as  to  forms,  &c.,  56. 

Stuttgart,  Meteorological  Station,  replies  respecting  Central  Office  and  stations,  83. 

Symbols  for  hydrometeors,  respecting,  6. 

Synchronous  Observations,  4,  19  ;  referred  to  General  Myer,  18. 

Synoptic  Charts,  publication  o^  by  Captain  HojQ&aeyer,  9 ;  nfeired  to  Captain  Hoff- 
meyer,  13. 

T. 

Telegraphic  Code,  2,  3,  58. 
Telegraphic  Observations,  hours  of,  6. 
Telegraphy,  uniform  hours  for,  5. 

Terrestrial  Magnetism,  Messrs.  Whipple  and  Wild  to  report  upon,  13. 
Thermometers,  verification  of,  7 ;  methods  of  determining  fixed  points  referred  to 
M.  Pemet,  13  ;  used  at  stations,  22  ;  screens,  23  ;  maximum  and  minimnTn^  24. 
Thunderstorms,  stations  established  for,  20. 
Toronto,  Meteorological  Office,  reply  to  Circular  No.  4  respecting  forms,  &c.,  52. 

u.-v. 

Utrecht,  Meteorological  Institute,  replies  respecting  Central  Office  and  stations,  36. 
Vienna,  Central  Office,  existing  series  of  observations,  39 ;  reply  to  Circular  No.  4 

as  to  ibrms,  &c.,  50. 
Vines,  Bev.  B.  S.  J.,  existing  series  of  observations,  47. 

w. 

Weather  Beports  (Daily),  publication  of,  6, 19. 

Weather  Telegraphy,  report  on,  to  be  drawn  up  by  Mr.  Scott,  12, 

Weyprecht,  M.,  proposal  to  establish  stations  in  Arctic  Begions,  1 1 ;  referred  to 
M.  Mohn,  18. 

Whipple,  G.  M.,  to  report  upon  terrestrial  mi^etism,  18. 

Wild,  M.,  respecting  dtffierence  between  wind  scales  and  telegraphic  reports,  8  ; 
general  adoption  of  meridian  of  Greenwich,  7 ;  comparison  of  standard  instru- 
ments by  Metric  Commission,  7 ;  to  prepare  programme  of  proceedings  for  Con- 
gress, 12;  to  obtain  report  on  anemometers,  13;  to  report  upon  terrestrial 
magnetism,  13 ;  replies  respecting  Central  Office  and  stations,  34 ;  existmg  series 
of  observations,  47 ;  reply  to  Circular  No.  4  as  to  forms,  &c.,  54. 

Wind,  direction  and  fi>rce,  how  observed  at  stations,  26. 

Wind-vanes  used  at  stations,  26. 

Wol^  M.,  replies  respecting  Central  Office  and  stations,  38. 


Ziirich,  Swiss  Meteorological  Institute,  replies  respecting  Central  Office  and  stations, 
38 ;  reply  to  Curcnlar  No.  4  as  to  forms,  &c.,  56. 
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Oentlemek^ 

I  HAVE  the  honour,  as  authorised  by  you,  ta 
submit  the  English  Translation  of  the  Beport  of  the 
Proceedings  of  the  Second  International  Meteorological 
Congress  held  at  Eome  in  the  month  of  April. 
Tour  obedient  servant, 

EoBEET  H.  Scott. 

To  the  Chairmaii  and  Members  of 
the  Meteorological  Goiincil* 

October  15,  1879. 
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REPORT  OF  THE  PROCEEDINGS 


OF  THE 


SECOND  INTERNMONAl  METEOBOLOGICAL 
CONGRESS  AT  BOME. 


Protocol  of  the  First  Meeting,  14th  April,  21l  p.]n. 

The  Congress  held  its  first  meeting  at  the  Ministry  of  Agricul- 
ture and  Commerce^  Home,  Monday,  the  14th  April  1879,  at 
2b.  p.m. 

Present :  His  Excellency  the  Premier,  M.  Agostino  Depretis, 
the  Delegates  MM.  Aguilar,  Auwers,  von  Bezold,  Blasema,  de 
Biito  Capello,  Bruhns,  Oantoni,  Denza,  Hann,  Herv^-Mangon, 
Hoffmeyer,  Houzeau,  Kokides,  Lorenz,  Mascart,  Mohn,  Miiiler, 
Neumayer,  Palmieri,  Paugger,  Pittei,  Plantamour,  Pujazon, 
Rubenson,  Salvatori,  Sehen^,  Scott,  Smith,  Snellen,  Taccbini, 
Weyprecht,  Wild. 

MM.  Hellmann,  Mendeleef,  Weihraucb,  Zenger. 

The  members  were  received  by  M.  Depretis,  the  Premier,  who 
delivered  an  address,  after  which  he  declared  the  Congress  open. 

M.  Cantoni,  representing  the  President  of  the  Permanent 
Committee,  expressed  the  deep  feeling  of  regret  felt  by  the  Con- 
gress at  the  circumstances  which  had  prevented  M.  Buys  Ballot 
from  going  to  Rome. 

He  requested  M.  Mascart  to  read  the  address  which  M.  Buys 
Ballot  had  prepared  for  the  opening  of  the  first  meeting. 

M.  Mascart  read  M.  Buys  Ballot's  address. 

Mr.  SooTT,  the  Secretary  of  the  Permanent  Committee,  read 
the  list  of  the  delegates  sent  to  the  Congress  by  the  European 
Oovemments,  and  the  Government  of  the  United  States.  (See 
Appendix  I.,  p.  31.) 

The  Acting  President  of  the  Permanent  Committee,  M. 
Cantoni,  proposed  to  the  Congress  the  provisional  adoption  of 
the  Byelaws  drawn  up  by  the  Permanent  Committee.  (Ap- 
pendix II.,  p.  32.) 

M968.        Wt.  6398.  A 
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These  ByelawB  were  adopted,  with  a  reservation  suggested  by 
M.  Plantamour,  that  modifications  of  them  might  be  proposed  and 
discussed  by  the  Congress. 

The  President  also  submitted,  for  the  approval  of  the  Congress, 
the  programme  proposed  by  the  Permanent  Committee.  This 
programme  was  adopted.     (Appendix  III.,  p.  33.) 

Upon  the  proposal  of  M.  Wild,  M.  Cantoni  was  elected  Pre- 
sident of  the  Congress,  by  acclamation. 

Upon  the  proposal  of  the  President,  the  Congress  completed 
the  Bureau,  in  accordance  with  paragraph  2  of  the  Byelaws,  by 
the  election  of  two  Vice-Presidents. 

M.  Wild,  of  St.  Petersburg,  and  M.  Plantamour,  of  Geneva, 
obtained  the  majority  of  votes. 

The  President  proposed  the  nomination,  by  acclamation,  of 
Mr.  Scott  of  London,  and  Captain  Hoffmeyer  of  Copenhagen,  as 
Secretaries. 

The  President  requested  Mr.  Scott,  Secretary  of  the  Per- 
manent Committee,  to  read  to  the  Congress  the  Report  of  the 
proceedings  of  that  Conunittee.  (Byelaws,  paragraph  5 ;  Pro- 
gramme, Article  2.) 

Mr.  Scott  read  the  report  (Appendix  IV.,  p.  37),  and  laid  upon 
the  table  a  complete  series  of  the  printed  documents  issued  by 
the  Permanent  Committee  since  the  Congress  of  Vienna;   viz., — 

1.  Report  of  the  Vienna  Congress  (1873)  in  English,  French, 

and  German. 

2.  Report  of  the  Committee  appointed  by  the  Conference  at 

Leipzig  (1872)  on  Meteorological  Telegraphy,  in  English 
and  German. 

3.  Report  of  the  Maritime  Conference,  &c  at  London,  1874,  in 

English. 
4. ^Report  of  the  Permanent   Committee,    1874,   in   English, 
French,  and  German. 

5.  Report  of  the    Permanent   Committee,   1876,  in  English, 

French,  and  German. 

6.  Supplement  to  Report  No.  5.  Letter  of  M.  de  Brito-Capello, 

in  English  and  German. 

7.  Report  of  the  Permanent  Committee,  1878,  in   English, 

French,  and  German. 

He  stated  to  the  Congress  that  the  majority  of  the  manuscript 
documents  which  had  been  received  from  time  to  time  by  the 
Committee  were  sufBciently  noticed  in  its  three  reports.  As  to 
more  recent  communications  he  laid  them  upon  the  table ;  viz., — 

1.  Dr.  Balfour  Stewart ;   letter  of  12th  December  1878 ;  on 

question  16  of  the  Programme. 

2.  Captain  Hoffmeyer ;  letter  of  14th  December  1878.  Question 

23. 

3.  M.  Sohncke ;  letter  of  19th  December  1878.     Question  25. 

4.  M.  Hildebrandsson  ;  circular  of  28th  May  1878.    Observa- 

tions of  "  cirrus  "  clouds. 


.Digitized  by 


Google 


5.  Mr.  Parkinsoo  (sent  by  M.  Wild) ;  letter  of  29th  July  1878. 

Observations  in  the  Pacific  Ocean. 

6.  M.  Wild;  printed  letter  of  15th  February  1879.    Succinct 

Re^rts  on  some  points  of  the  Programme,  &c. 
7»  M.  Bakatcheff;   printed  communication  (Majrch  1879)^   Fbr- 
Bchlage  an  den  meteorologischen  Congress, 

A.  On  maritime  meteorology* 

B.  On  meteorological  telegrams. 

8.  Dr.  Miihry  ;  letter  of  4th  April  1879.    On  some  points  of  the 

Programme. 

9.  Captain  George  Jinman  (of  London);  letter  of  12th  April 

1879.    Bespectinghis  theory  of  storms^  with  a  copy  of  his 
work,  **  Winds  and  their  Courses.*' 

10.  English  Alpine  Club;  letters  of  25th  February  and  3rd 

March  1879.    On  glacier  observations. 

11.  The  Austro-German  Alpine  Club;  letter  of  26th  March 

1879.    On  glacier  observations. 

Upon  the  proposal  of  M.  HERVifi-MANGON,  the  Ccngress 
passed  a  vote  of  thanks  to  the  Permanent  Committee  for  the  zeal 
and  devotion  with  which  it  had  carried  out  the  duties  entrusted 
to  it  by  the  Congress  of  Vienna. 

The  Congress  proceeded  to  the  discussion  of  the  Programme. 

Upon  the  proposal  of  the  President,  questions  1,  2,  3,  7, 
14,  and  33  were  reserved  for  examination  at  the  general  meetings 
of  the  Congress. 

The  President  subdivided  the  other  questions  among  five 
committees,  .viz. : — 

I.  Organisation;  Nos.  8,  12,  and  13. 
II.  Publications ;  Nos.  4,  6,  9,  and  1 5. 
III.  Observations  and  Instruments;  Nos.  10,  and  16-25. 
.    IV.  Telegraphy.     Maritime   and   Agricultural   Meteorology ; 
Nos.  6, 27,  28,  29,  34,  and  35. 
Y.  Elevated  and  distant  stations  ;  Nos.  11,  26, 30,  31,  and  32. 

M.  Plantamour  stated  that  he  was  charged  by  the  Swiss 
Government  to  request  that  the  subject  of  seismography  might 
be  added  to  the  Programme. 

M.  Caktoni  supported  this  proposal,  which  was  accepted.  This 
question  was  referred  to  Committee  III. 

M.  Blaserna  proposed,  and  the  Congress  agreed,  that 
M.  de  Bossi  should  be  admitted  to  the  Congress  in  order  to  be 
able  to  explain  the  construction  of  his  seismographic  instruments. 

On  the  proposal  of  M.  Pittei,  which  was  supported  by 
M.  YON  Bezold,  the  question  of  the  compilation  of  an  International 
Dictionary  of  Meteorology  was  referred  to  Committee  II. 

M.  Wild  proposed  to  the  Congress  to  include  also  in  the 
Programme  three  proposals  which  are  referred  to  in  his  "  Succinct 
Reports.*' 

The  first  was  contained  in  a  communication  by  Dr.  Hellmann 
to  the  Zeitschrift  der  oesterreichischen  meteorologischen  Geaellschaft, 
March  1879,  and  "  Succinct  Reports,"  p.  2,  a  5. 
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^  Art.  9.  I  propose,  therefore,  that  the  Congreas  should  express 
the  wish  that  from  these  documents  a  universal  catalogue  of 
meteorological  observations  of  all  countries,  viz.,  name  of  station, 
its  geographical  co-ordinates,  list  of  the  different  elements  observed, 
and  of  the  years  of  observation,  place  of  publication,  should  be 
prepared  and  published,  and  that  it  should  place  this  task  among 
the  works  to  be  executed  in  common,  as  indicated  by  Art  12. 

'*  I  further  propose  that  the  Congress,  in  the  same  order  of 
ideas,  should  also  place  among  the  btter  class  of  inquiries  the 
preparation  and  publication  of  a  systematic  catalogue  of  meteoro- 
logical works  of  all  countries, — including  articles  in  scientific 
journals — and  should  invite  the  central  institutions  to  contribute 
thereto  by  drawing  up  special  catalogues  for  their  respective 
countries  according  to  a  common  plan.** 

The  second  was  printed.  Succinct  Reports,  p.  3,  c  11.  ''Art  15. 
In  order  to  facilitate  the  general  adoption  of  the  rules  and  formulas 
for  the  reduction  of  barometric  observations  to  the  sea  level,  which 
we  wish  to  be  established,  I  propose  to  construct  from  these 
formuke  tables  which  will  give  easily  for  consecutive  heights  above 
the  level  of  the  sea  both  for  the  barometric  reading  and  for  the 
temperature  observed  at  the  time,  the  barometric  reading  corre- 
sponding to  the  level  of  the  sea. 

"  Further  it  would  be  desirable  that  in  accordance  with  the 
remarks  and  proposals  recently  formulated  by  Dr.  Hellmann 
(Comparison  of  the  Standard  Barometers  of  St.  Petersburg,  Dorpat, 
Helsingfors,  Stockholm,  and  Upsala,  and  General  Remarks  on  the 
Reduction  of  the  Barometer  to  32^  F.,  Repertorium  filr  Metearo* 
loffie,  T.  VI.  No.  8,  November  1878),  fresh  tables  for  the 
reduction  of  the  barometer  to  32°  F.  should  be  calculated  from 
the  fresh  and  more  precise  data  that  we  possess  upon  the  ex- 
jpansion  of  mercury  and  brass,  both  for  the  metric  and  the 
English  barometer,  and  also  tables  for  the  conversion  of  barometric 
observations  expressed  in  millimetres  into  English  inches  and  vice 
versd.  The  general  adoption  of  such  tables  would  avoid  the 
vexatious  difierences  presented  by  the  different  tables  hitherto 
•used." 

Both  these  propositions  were  referred  to  Committee  II. 

The  third  was  printed.  Succinct  Reports,  p.  4,  Article  18.  *'l 
propose  to  include  observations  of  the  surface  temperature  of  the 
soil  among  the  elements  to  be  observed  at  stations  of  the  second 
order." 

This  proposal  was  referred  to  Committee  III. 

Capt.  HoFFMETEB  proposed  the  question  of  observations  of 
upper  clouds  (cirrus)  according  to  the  plan  of  M.  Hildebrandsson 
of  CTpsaia ;  he  expressed  his  satisfaction  that  the  subject  had  been 
already  mentioned  in  the  Report  of  the  Permanent  Committee. 

The  question  was  adopted  and  referred  to  Committees  II. 
and  III. 

On  the  proposal  of  Mr.  Scott,  the  Congress  unanimously 
adopted  the  following  resolution : — 

'*  The  International  Meteorological  Congress  of  Rome,  at  its 


Digitized  by 


Google 


first  meetings  has  instracted  its  Secretaries  to  convey  to  the  family 
of  M.  Dove  the  deep  regret  it  feels  at  the  death  of  that  illustrious 
phydcist,  who  has  so  greatly  contributed  to  the  progress  of 
meteorolf^.'^ 

The  Congress  proceeded  to  the  election  of  the  Committees,  who 
were  constituted  as  follows : — 


Committee  I. 
Organisation : — Questions  8^  12,  and  13. 


President 
Secretary 


Members 


.    M,Wild. 
-     M.  Bruhns. 
'  M.  Auwers. 

,f  Herv6-Mangon. 

„  Plantamour. 

,,  Rubenson. 

,,  Scott. 


L  »> 


Smith. 
Tacchini. 


Committee  II. 

Publications  : — Questions  4, 6,  9,jMid  15^ 
Dictionary;  Catalogue; 

President 
Secretary 


Members 


Tables  of  Reduction. 

M.  Blaserna. 
M.  Hann. 
"M.  Aguilar. 
Bruhnsw 
Hellmann. 
PitteL 
Scott, 
u  >,  Wild. 


Cirrus  observations ; 


-< 


Committee  III. 

Observations  and  Instruments : — Questions  10,  16  to  25:-  ^ 
Seismography ;  Observations  of  the  surface  temperature  of  the 
soil. 

President        -    M.  Mascart. 
Secretary  M.  von  Bezold. 

'"M.  Cantoni. 
„  Capello. 


Members 
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Hozeau. 

MendeleeflT. 

Mohn. 

Palmieri. 

Scheuzl. 

Snellen. 

Wild. 
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Committee  IV. 

Telegraphy,  Maritime  Meteorology,  Agricultural  Meteorology ; 
-Questions,  6,  21,  28^  29,  34,  and  35. 


President 
Secretaries 


Members        --^ 


-  M.  Neumayer. 

-  MM.  Miiller  and  Brault. 
M.  Bruhns. 

„  Capello. 
„  Denza. 
„  Hann. 
„  Hoffmeyer. 
„  Lorenz. 
„  Mascart. 
„  Myer. 
„  Pittei. 
„  Pujazon. 
y,  SalvatorL 
„  Scott. 
.  Wild. 


Committee  V. 

Elevated  and  distant  stations : — Questions  1 1, 25, 30, 3 1,  and  32* 
Observations  on  the  variations  of  glaciers. 


President 
Secretary 


Members 


-< 


M.  Denza. 
M.  Weyprecht. 
M.  Hann. 
„  HoflFineyer. 

Mendeleeff. 

Mohn. 

Neumayer. 

Plantamour. 

Scott. 
^  „  Wild. 

The  President  proposed  for  the  first  meetings  of  the  different 
Committees — 


I.     Tuesday,  15th 
II. 
III. 
IV. 
V.     Wednesday,  16th 


99 


9h.  a.m. 
2h.  p.m. 
llh.  a.m. 
4h.  a.m. 
9h.  a.m. 


The  President,  in  reply  to  M.  Snellen,  announced  that  the 
meetings  of  the  Committees  would  be  posted  up*  in  the 
Ministry. 

The  next  general  meeting  was  fixed  for  Thursday,  I7th,  at 
9h.  a.m. 
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The  Fbesidbkt  announced  the  order  of  the  day. 
Question  3. 
Question  7. 
Question  33. 

The  meeting  rose  at  5h.  30m. 
Confirmed  at  the  meeting  of  the  17th., 

G.  Cantoni. 


Protocol  of  the  Second  Meetingi  17th  April  1879^  at 
9h.  30m.  p.]n. 

Delegates  present :  MM.  Aguilar,  Auwers^  von  Bezold^  Blasema, 
Brault^  de  Brito  Capello^  Bruhns,  Cantoni^  Denza,  Hann,  Herv^- 
Mangon^  Hoffmeyer,  Houzeau»  Kokides^  Lorenz^  Mascart^  Molm^ 
Miiller,  Neumayer,  Palmieri,  Paugger^  Pittei^  Plantamour, 
Pujazon^  Rubenson^  Salvatori,  Schenzl,  Scott,  Smithy  Snellen, 
Tacchini,  Weyprecht,  Wild. 

MM.  Hellmann,  Mendeleef,  Weihrauch,  Zenger. 

The  President  requested  the  Secretary  to  read  the  protocol 
of  the  first  meeting,  which  was  adopted. 

The  President  read  to  the  Congress  a  telegram  which  he  had 
just  received  firom  M.  Majorana  Calatabiano,  Minister  of  Agricul- 
ture, Commerce,  and  Industry  : — 

**  I  beg  that  you  will  convey  to  the  honourable  members  of  the 
International  Meteorological  Congress  the  expression  of  my  grati- 
tude to  them  for  their  participation  in  the  Congress  of  Rome,  a 
participation  which  is  equally  honourable  for  themselves  and  for 
the  science  which  they  cultivate. 

''  I  have  much  regretted  not  having  been  able  to  be  present 
at  the  opening  of  the  Congress,  having  been  prevented  by  cir- 
cumstances over  which  I  had  no  control. 

**  I  hope,  however,  to  be  able  to  be  there  before  their  departure, 
in  order  to  have  the  pleasure  of  personally  expressing  to  them 
my  sentiments  of  gratitude." 

Upon  the  proposal  of  M.  Plantamour,  the  Congress  requested 
the  President  to  send  to  the  Minister  the  following  message : — 

''Monsieur  lb  Ministre,  &c. 

"  The  Congress  has  received  with  most  sincere  gratitude 
the  telegram  by  which  you  welcome  it  to  Rome,  and  in  which 
you  express  the  interest  that  yoi\  take  in  its  labours. 

"  The  Congress  requests  me  to  express  to  you  their  acknow- 
ledgments, and  the  hope  that  they  will  see  you  at  Bome  before 
the  end  of  the  meetings. 

'•'G.  Cantoni, 

"  President  of  the  Congress." 
The  Secretaries  announced  the  receipt  of  the  following  docu- 
ments:— 
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A  letter  from  M.  Mari^DaTy,  of  April  11, 1879.    Referred  to 

Committee  III. 
A  letter  from  Baron  Friesenhof,  of  November  4^  1878.  Referred 

to  Committee  IV. 
A  letter  from  Mr.  J.  Allan  Broun,  of  April  7,  1879.    Referred 

to  Committee  Y. 

M.   DE   Brito-Capello  presented  to  the   Congress  several 
copies  of  the  publications  of  his  observatory,  viz. : — 

A,  Resum4  of  the  different  meteorological  elements  observed  at 

the  Observatory  of  the  Infante  D.  Luiz  during  20  years 
(1856-1875). 

B,  Temperature  of  the  air  at  Lisbon,  calculated  in  S-day  means, 

during  20  years  (1856-1875).     Annual  and  diurnal  varia- 
tions, calculated  by  Besset s  formula. 

C.  Atmospheric  pressure  at  Lisbon  for  b-day   means,   during 

20  years  (1856-1875).     Annual  and  diurnal  variations, 
calculated  by  BesseT s  formula. 

D.  Rainfall  at  Lisbon  during  40  years.     Observations  by  M, 

Franzini,  from  1836  to   1865,  and  the  continuation  at  the 
Observatory  of  the  Infante  D.  Luiz,  from  1856  to  1875. 

E,  Atmospheric    electricity    during   1877   and  1878.     Annual 

and  diurnal  variations. 

F.  Meteorological  risumifor  Portugal. 

Upon  the  proposal  of  the  President  and  other  members,  the 
Congress  invited  the  following  gentlemen  to  the  meetings : — 

The  Prince  of  Teano,  President  of  the  Geographical  Society. 

M.  Bodio,  Director  of  the  Statistical  Department. 

M.  Cannizzaro,  Professor  of  Chemistry,  and  President  of  the 

Italian  Commission  of  Weights  and  Measures. 
M.  Cecchi,  Professor  and  Director  of  the  Ximenian  Observatory 

at  Florence. 
M.  C.  Correnti,  First  President  of  the  Geographical  Society. 
M.  Giordano,  Director  of  the  Geological  Committee. 
M.  Govi,  Professor  of  Physics  at  the  University  of  Naples,  and 

member  of    the  International  Committee   of  Weights  and 

Measures. 
M.  Grassi,  Assistant  at  the  Central  Meteorological  Office. 
M.  Miraglia,  Director  of  the  Department  of  Agriculture. 
M.  Pisati,  Professor  of  Physics,  and  Member  of  the  Italian 

Commission  of  Weights  and  Measures. 
M.  Respighi,  Director  of  the  Observatory  of  the  Capitol. 
M.  Sella,  President  of  the  Academy  "  dei  LIncei." 

The  discussion  on  Article  3  of  the  Programme  was  opened : — 
**  Report  on  the  conformity  with  each   other,  and  with   the 

decisions  of  the  Congress  of  Vienna,  of  instruments,  methods  of 

observation,    and    publication  of    observations    in   the  different 

countries." 

M.  Wild  proposed  that  the  preparation  of  this  Report  should 

be  referred  to  the  future  Interaational  Committee. 
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The  Faesidbnt  seconded  this  proposal,  observing  that  this 
Beporty  which  was  to  have  been  drawn  up  Dr.  Jelinek,  had  not 
been  presented  to  the  Congress  owing  to  the  lamented  death  of 
that  distinguished  meteorologist 

Mr.  SoOTT  drew  the  attention  of  the  Congress  to  the  fact  that> 
with  regard  to  the  European  systems,  the  Report  presented  to 
the  British  Parliament  in  1877*  contained  much  useful  information 
on  question  3. 

Finally  the  Congress  adopted  the  following  resolution  : — 

**  The  Congress  decides  that  the  JSnffUsh  Report  mentioned  by 
Mr.  Scott  he  translated  into  French  and  German,  and  published 
as  Appendix  V.  to  the  Report  of  the  present  Congress,  At  the  same 
time  it  requests  the  future  Committee  to  make  such  a  Report  for  the 
next  Congress,  respecting  the  conformity  of  methods,  tfc.  with  the 
decisions  of  the  Congresses  of  Vienna  arid  Rome,** 

The  Congress  proceeded  to  the  discussion  of  question  7. 

'^  The  Committee  is  of  opinion  that  it  is  impossible  at  present 
to  compile  general  instructions  adapted  in  their  details  to  the 
special  peculiarities  of  all  countries  and  all  climates.  It  pro. 
poses,  therefore,  that  the  Congress  should  confine  itself,  in  the 
case  of  anyone  demanding  typical  instructions,  to  designating 
those  of  the  existing  instructions  which  are  most  conformable  to 
the  decisions  of  the  Congress." 

M.  Wild  proposed,  as  a  modification  of  the  latter  portion  of 
question  7,  that  the  directors  of  central  institutes  who  might  be 
present  should  be  invited  to  inform  the  Congress  whether  their 
instructions  were  in  conformity  with  the  regulations  of  the  Con- 
gress of  Vienna. 

This  proposal  was  adopted  by  the  Congress,  and  the  Pbesidbnt 
requested  from  the  Directors  of  the  Central  Institutions  who  were 
present  preliminary  information  as  to  the  degree  of  conformity 
of  their  instructions  with  the  said  resolutions. 

M.  Mascakx  declared  that,  as  regards  France,  he  would 
endeavour  to  follow  as  closely  as  possible  the  rules  laid  down  at 
Vienna. 

M.  Aguilar  considered  the  alteration  of  old  rules  as  to  observa- 
tions, &c.  serious,  but  he  was  ready  to  follow,  as  far  as  possible, 
the  regulations  made  at  Vienna. 

As  to  the  other  systems  of  Europe,  the  directors  whose  names 
are  given  in  the  following  list,  announced  that  their  instructions 
were  in  general  conformable  to  the  regulations  of  Vienna : — 

MM.  V.  Bezold  for  Bavaria. 

Houzeau  „   Belgiunu 

Hoffmeyer  „   Denmark. 

Scott  „   England. 

Neuraayer  „   Germany  (Deutsche  Seewarte). 

*  Report  of  the  Treasury  Committee  appointed  to  inquire  into  the  conditions  and 
mode  of  administration  of  the  Annual  Grant  in  aid  of  Meteorological  ohserrations. 
London,  1S77,  Appendix  VIII. 
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MM.  Snellen  for  Holland. 

Cantoni  ,»  Italy. 

Mohn  99  Norway. 

Capello  ,»  Portugal. 

Wild  M   Russia. 

Bruhns  „   Sazonj. 

Bubenson       ,,   Sweden. 
Plantamour     „   Switzerland. 
The  Congress  passed  to  the  discussion  of  question  33. 
**  Should  we  not  recommend  the  general  adoption  of  a  certain 
first   meridiauj   for  example,  that  of  Greenwich^   for  synoptic 
charts?" 

M.  Bbuhks  proposed  that  the  Congress  should  recommend  the 
adoption  of  the  same  first  meridian  for  all  meteorological  charts. 
He  was  of  opinion  that  the  meridian  of  Paris  or  Grreenwich  should 
be  chosen ;  he  preferred  the  latter,  because  most  meteorologists 
used  it 

M.  PujAZON  thought  that  the  choice  of  a  similar  projection  for 
synoptic  charts  was  of  more  importance  than  the  choice  of  a  similar 
first  meridian. 

He  thought  that  for  Spain  there  would  be  an  inconvenience  in 
abandoning  the  meridian  of  San  Fernando  (Cadiz),  as  he  was 
opinion  that  similar  difficulties  might  exist  in  other  countries,  he 

f  reposed  the  adoption  for  synoptic  charts  of  the  meridian  of  the 
sland  of  Ferro,  in  conjunction  with  the  first  meridian  adopted  in 
each  country. 

Professor  Smith  supported  the  opinion  that  the  choice  of  a  first 
meridian  was  not  of  great  importance,  and  he  thought  that  in  this 
respect  the  choice  might  very  well  be  left  free  to  meteorologists. 

M.  Snellen  quoted  the  opinion  expressed  by  M.  Buys  Ballot 
in  his  "  Suggestions,**  and  in  the  "  Sequel  to  the  Suggestions,**  an 
opinion  which  he  was  glad  to  find  in  accord  with  that  of 
M.  Bruhns. 

M.  Plantamour  did  not  think  that  it  was  very  important  to 
adopt  the  same  first  meridian  for  all  countries. 

Captain  Hoffmeteb  wished  for  uniformity,  in  ordier  to  facili- 
tate the  comparison  of  diflPerent  charts  with  each  other. 

M.  Wild  supported  the  opinion  of  Captain  Hofifmeyer. 

M.  Mohn  thought  that  the  meridian  of  Greenwich  should  be 
adopted,  on  account  of  maritime  observations  for  which  that 
meridian  is  used. 

M.  Neumayeb  thought  that  it  would  be  necessary  to  choose 
either  the  meridian  of  f  aris  or  Greenwich,  but  he  gave  the  pre- 
ference to  the  latter^  in  order  to  facilitate  the  reduction  of  maritime 
observations. 

M.  Brault  did  not  see  the  importance  of  a  first  meridian  for 
synoptic  charts^  but  he  thought  that  for  charts  relating  to 
nautical  meteorology  that  of  Greenwich  was  preferable. 

Mr.  Soott  supported  the  opinion  of  M.  Neumayer.  He  thought 
that  the  meridian  of  Ferro  should  be  abandoned ;  that  meridian 
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had  been  chosen  because  it  made  all  longitudes  for  Europe  east, 
but  such  a  meridian  did  not  suit  transatlantic  countries  better  than 
those  of  Greenwich  or  Paris. 

The  President  put  M.  Pujazon's  proposal  to  the  vote>  viz. : — 

'^  The  Congress,  while  recognising  that  the  general  adoption  of 
a  certain  first  meridian  would  present  several  advantages  for  synoptic 
charts^  restricts  itself  to  recommending  the  insertion  of  a  second 
scale  in  which  the  longitudes  are  reckoned  from  the  old  first 
meridian  of  geographers^  that  of  the  Island  of  Ferro." 

This  proposal  was  not  adopted. 

M.  M ASGART  thought  that  the  adoption  of  the  meridian  of  Paris 
was  necessary  for  the  climatology  of  France,  and  that  in  the  pro- 
posal of  M.  Bruhns  a  distinction  should  be  made  between  the 
different  kinds  of  meteorological  charts. 

M.  Wild  supported  the  proposal  of  M.  Bruhna  It  was  agreed 
that  this  proposal  should  be  divided  into  two  parts. 

The  President  put  the  first  part  to  the  vote,  via. : — 

'*  The  Congress  recommends  the  adoption  of  the  meridian  of 
Greenwich  as  a  starting  point  for  the  construction  of  synoptic 
meteorological  charts  J* 

This  proposal  was  accepted  by  the  majority. 

The  President  then  put  the  second  part  to  the  vote : — 

*^  Jn  the  event  of  another  meHdian  being  used  in  the  construction 
of  meteorological  charts,  the  Congress  recommends  that  an  indi- 
cation should  be  given  upon  the  chart  of  the  difference  oflongi^ 
iude  between  the  first  meridian  adopted  and  the  meridian  of 
Greenwichr 

This  proposal  was  unanimously  adopted. 

The  next  meeting  was  fixed  for  Saturday,  19th  April,  at  9h.  a.m. 

The  President  announced  the  order  of  the  day. 

The  Beport  of  Committee  No.  III.  (Instruments  and  observa- 
tions.) 

The  Beport  of  Committee  No.  I.     (Organisation.) 

The  meeting  was  adjourned  at  11  o'clock. 

Confirmed  at  the  meeting  of  the  19  th, 

G.  Cantoni. 


Protocol  of  the  3rd  Meeting,  19th  April,  at  9h.  45m.  a.nL 

Delegates  present :  MM.  Aguilar,  Auwers,  von  Bezold,  Blasema, 
Brault,  Bruhns,  Cantoni^  Capello,  Denza,  Hann,  Herv^-Mangon, 
Ho£Ba[ieyer9  Houzeau,  Kokides^  Lorenz^  Mascart^  Mohn,  MiUler, 
Neumayer^  Paugger,  Pittei,  Plantamour,  Pujazon,  Bubenson^ 
Salvatori,  Schenzl,  Scott,  Smith,  Snellen,  Tacchini,  Weyprecht, 
and  Wild. 

MM.  Hellmann,  Mendeleef,  Weihrauch,  and  Zenger. 

Guests: — MM.   Cecchi,    de  Kossi,   Giordano,  Govi,    Grassi, 
Miraglia,  Pisati,  and  Bespighi. 
The  protocol  of  the  second  meeting  was  read  and  confirmed. 
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The  Pbesident  read  the  following  communication : — 

*' Monsieur  lb  President, 

"  To-morrow,  Sunday,  at  Ih.  p.m.,  there  will  be  a  meeting 
o(  the  Royal  Academy  dei  Lincei  at  the  Capitol. 

'<  Those  of  our  colleagues  of  the  Meteorological  Congress  who 
may  wish  to  be  present  will  be  welcome. 

"P.  Blaserna, 
*'  Secretary  of  the  Academy." 

The  President  made  the  following  announcement : — 

^^  From  information  received  at  the  Ministry  of  Foreign  AfflEurs, 
General  Myer  has  not  been  able  to  leave  America  before  the  I2th 
April,  so  that  he  will  not  be  able  to  reach  Rome  before  the  dose 
of  the  Congress/* 

The  Secretaries  announced  the  receipt  of  a  letter  from  Mr. 
Buchan,  dated  14th  April  1879,  with  reference  to  question  17, 
Exposure  of  Thermometers^  which  had  been  already  considered  by 
Committee  No.  III. 

The  discussion  on  the  Report  of  the  Third  Committee  (Instru- 
ments  and  Observations),  Appendix  F7.,  p.  69,  was  opened. 

M.  Mascart,  President  of  the  Committee,  read  to  the 
Congress  its  resolutions  on  the  different  points  which  had  been 
submitted  to  it 

Question  10.  '^  The  Committee  proposes  to  have  a  comparison 
made  of  the  standard  barometers  and  thermometers  of  all  the 
Meteorological  Institutes,  by  referring  them  to  a  certain  baro- 
meter and  thermometer  which,  for  the  time  being,  appear  to  be 
the  best  verified.  Inasmuch  as  the  International  Office  of 
Weights  and  Measures  of  Paris  wiU  be  in  possession  of  such 
verified  standard  instruments,  a  comparison  should  be  instituted 
with  them,  and  they  should  serve  as  a  basis  for  all  corrections. 
At  the  same  time  any  questions  about  accurate  height  above 
sea  level  of  standard  barometers  should  be  raised." 

Besolution :  *^  The  Congress  recommends  the  directors  of  all 
central  institutions  to  have  their  instruments  compared  with  the 
standard  instruments  of  other  countries  J* 

This  resolution  was  adopted. 

Question  16 :  "  The  Conunittee  proposes  the  establishment  of 
uniform  rules  for  determining  the  fixed  points  of  thermometers." 

Resolution :  *^  The  Congress  is  of  opinion  that  the  method  in- 
dicated  in  M.  Pemets  report  on  the  determination  of  the  fixed  points 
of  thermometers  should  be  provisionally  acceptecL" 

This  resolution  was  adopted. 

Question  17  :  ^*  Can  definitive  rules  now  be  established  for  the 
most  suitable  exposure  of  thermometers  destined  to  give  the 
temperature  of  the  air  ?  " 

Besolution:  "  TTie  Congress  without  actually  prescribing  a  fixed 
form  of  thermometer  screen  suitable  for  different  climates  and  even 
for  the  exigencies  of  observers^  draws  t/ie  attention  of  meteorologists 
to  the  reports  and  communications  presented  to  the  Congress,  either  €u 
printed  papers,  or  in  the  protocols  of  the  meetings  of  the  Committee.** 

This  resolution  was  adopted. 
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Question  18 :  ''  Have  additional  comparative  experiments  been 
made  since  the  First  Congress  for  forming  an  opinion  of  the 
different  methods  for  determining  earth  temperature  which  give 
more  definite  information  as  to  their  relative  value  ?  " 

M.  Wild's  proposal  for  observations  of  the  surface  temperature 
of  the  soil. 

Besolution :  **  The  Congress  has  not  been  informed  of  any  new 
experiments  made  on  this  subject  since  the  date  of  the  Vienna  Con- 
gresSf  and^  in  conformity  with  M,  fVild^s  suggestion,  proposes  to 
include  the  temperature  of  the  surface  of  the  earth  among  the 
meteorological  elements  to  be  observed  at  stations  of  the  second 
orderr 

This  resolution  was  adopted. 

Question  19 :  ^'  Have  decisive  experiments  been  made  since  the 
First  Congress  to  find  a  simple  and  appropriate  method  for  deter- 
mining radiation,  and  what  is  the  relation  between  this  and  the 
amount  of  aqueous  vapour  in  the  atmosphere  ?  ** 

Resolution :  "  The  Congress  finds  that  the  researches  into  the 
subject  of  radiation  are  not  yet  sufficiently  advanced  to  enable  it  to 
propose  a  method  of  observation^  and  considers  that  the  question 
should  be  referred  to  the  next  Congress*' 

This  resolution  was  adopted. 

Question  20 :  "  What  progress  has  been  made  in  methods  for 
determining  the  humidity  of  the  air  ?  " 

Besolution :  *^  The  Congress  recommends  the  employment,  as  far 
as  may  be  possible^  of  a  regular  arrangement  for  ventilation  in  the 
determination  of  the  humidity  of  the  air  by  means  of  the  dry  and 
wet  bulb  thermometers'* 

This  resolution  was  adopted. 

Question  21 :  ^'  What  progress  has  been  made  in  the  methods 
of  determining  evaporation?  " 

Resolution :  "  The  Congress  points  out  that  atmometers  generally 
should  fulfil  certain  conditions  of  comparability^  and  expresses  the 
opinion  that  there  is  need  of  fresh  researches  being  undertaken^  for 
the  determination  of  the  form  and  exposure  of  the  instruments  to  be 
employed.^* 

This  resolution  was  adopted. 

Question  22 :  '*  Is  there  anv  reason  to  change^  after  further 
experience^  the  decisions  of  the  First  Congress  respecting  the 
instruments  and  methods  for  measuring  the  quantity  of  rain  or 
sno\y  ?  ** 

Resolution :  '^  The  Congress  thinks  that,  for  stations  of  the 
second  and  third  order,  a  diameter  of  eight  or  even  of  four  inches  is 
sufficient  for  the  rain  gauge.^ 

**  As  to  the  position  of  the  rain  gauges,  the  Congress  confines 
itself  to  recommending  that  they  should  never  be  placed  upon  a  roof 
but  that  they  should  be  sufficiently  elevated  to  be  out  of  the  influence 
of  drifting  snoWy  and  of  the  splashing  of  drops  from  the  ground, 
while  they  must  not  be  sheltered  by  trees  or  other  neighbouring 
objects,'* 

Mb.  Scott  said  he  was  pleased  to  learn  that,  in  accordance  with 
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the  opinions  on  rain  gauges  frequently  expressed  by  Messrs. 
Buchan  and  Symons^  the  size  of  the  gauge  now  proposed  was 
much  less  than  that  proposed  by  the  Congress  of  Vienna. 

The  resolution  was  adopted. 

Question  23 :  **  How  may  absolute  values  of  the  velocity  of 
^he  wind  be  deduced  from  the  direct  indications  of  different 
anemometers?  " 

^Resolution :  "  The  Congress  does  not  feel  itself  prepared  at 
present  to  reply  to  ike  qtiestion  of  the  determination  of  wind  velocity* 
It  confines  itself  to  recommending  the  directors  of  central  institutions 
to  effect  a  comparison  between  the  anemometers  employed  in  different 
countries,'* 

Captain  Hoffmbyer  requested  that  the  question  might  be 
left  to  the  future  International  Committee. 

Mr.  Scott  called  the  attention  of  the  Congress  to  the  action 
taken  at  Vienna  respecting  anemometers,  where  M.  Wild's  instru- 
ment had  been  recommended  for  general  introduction  at  stations 
of  the  Second  Order,  while  the  Committee  of  the  present  Congress 
had  not  adopted  any  special  resolution  upon  the  subject. 

He  pointed  out  to  the  members  of  the  Congress  the  importance 
of  preserving  as  much  as  possible  the  continuity  of  the  proceedings 
of  the  two  Congresses. 

M.  Tacxjhini  supported  the  proposition  of  Captain  Hoffmeyer 
that  the  International  Committee  should  be  charged  with  the 
examination  of  the  question. 

M.  Wild  said  that  the  Committee  had  made  a  point  of  not 
recommending  any  special  instrument,  since  the  adoption  of  such 
a  recommendation  would  imply  a  judgment  on  the  part  of  the 
Congress  which  might  perhaps  be  inconvenient.  For  this  reason 
he  had  recalled  the  proposal  which  he  had  made  of  indicating  the 
instruments  which  should  serve  as  starting  points  for  the  com- 
parison of  the  standard  barometers  and  thermometers  of  the 
different  countries ;  and  he  requested  the  Congress  not  to  have 
regard  to  the  previous  decision  of  the  Congress  of  Vienna  in  con- 
sidering the  question  which  was  now  before  it. 

The  President  remarked  that  the  question  resolved  itself  into 
two  parts : — 

1°.  Whether  the  comparison  should  be  made  in  each  country 
only. 

2°.  Whether,  in    addition,  there   should  be  an  international 
comparison. 

Captain  Hoffmeyer  renewed  his  proposal  that  the  Com- 
mittee should  be  charged  with  such  a  comparison. 

Professor  Smith  supported  the  views  of  MM.  Hoffmeyer  and 
Tacchini,  and  proposed  to  add  the  following  resolution  : 

"  If  the  futtire  International  Committee  finds  that  the  question  is 
sufficiently  advanced,  it  will  propose  an  international  comparison  of 
anemometers,'* 

The  President  put  the  proposal  of  the  Committee  to  the  vote, 
and  it  was  adopted ;  and  afterwards  the  proposal  of  Professor 
Smith,  which  was  also  adopted 
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Question  24 :  **  Have  since  the  last  Congress  better  methods 
been  discovered  for  measuring  the  ozone  in  the  atmosphere?" 

Resolution :  "  The  Congress  thinks  that  the  difficult  question  of 
the  determination  of  ozone  does  not,  in  its  present  condition^  permit  of 
a  definite  solution,*^ 

This  resolution  was  adopted. 

Question  25  :  *'  What  progress  have  the  methods  for  determining 
atmospheric  electricity  made,  and  what  results  have  observations 
of  this  kind  furnished  hitherto?" 

Resolution :  "  The  Congress  is  of  opinion  that  the  study  of 
atmospheric  electricity  has  made  marked  progress  in  recent  years, 
and  recommends  that  a  comparison  should  be  made  between  the 
instruments  which  are  most  generally  used^ 

Lastly,  on  the  question  of  seismometry,  which  had  been  referred 
to  Committee  No.  III.  by  the  Congress  at  its  first  meeting,  the 
Congress  adopted  the  following  resolution  : — 

**  After  having  heard  with  interest  the  report  on  the  investigations 
of  M.  de  Rossi  on  the  phenomena  which  he  comprises  under  the  term 
*  Endogenous  Meteorology ,  the  Congress  expresses  its  desire  to  see 
such  researches  continued,  and  insists  upon  the  relations  which  may 
exist  between  them  and  those  of  general  meteorology.^^ 

The  Congress  proceeded  to  the  Ueport  of  Committee  No.  I. 
(Organisation). 

M.  Bruhns,  Secretary  of  this  Committee,  read  the  Report 
(Appendix  VII.,  p.  73). 

Three  questions  were  referred  to  the  Committee,  viz. : — 
"  8.  The  Committee  proposes  to  establish,  by  small  annual  con- 
tributions from  all  countries  taking  part  in  the  Congress,  an 
international  fund,  for  the  expenses  incurred  by  such  joint 
undertakings  as  those  named  in  the  following  sections,  and  the 
expenses  of  postage  and  printing  for  the  Congress  and  its 
Permanent  Committee." 

"  12.  The  Committee  is  of  opinion  that  the  establishment  of 
an  International  Meteorological  Institute  is  at  present  not 
possible,  nor  even  desirable,  and  propose  to  provide  for  the 
functions  and  labours  which  might  devolve  upon  such  an  insti- 
tution in  the  following  manner  : — 

"  (a.)  The  international  administrative  functions,  such  as  the 
execution  of  the  decisions  of  the  Congress,  the  convening 
of  future  Congresses,  the  care  of  joint  international  in- 
vestigations and  undertakings,  the  administration  of  the 
international  fund,  &c  will  be  confided,  as  is  already 
partly  the  case,  to  a  Permanent  Committee  elected  from 
time  to  time  by  a  Congress,  and  required  to  give  an 
account  of  its  action  to  the  next  C(mgress. 
'*  (J.)  As  regards  researches  which  embrace  a  considerable 
portion  of  the  globe  for  the  purpose  of  deducing  general 
laws  in  meteorology,  it  is  desirable  that  permanent 
relations  for  the  communication  of  materials  should  be 
established  between  the  different  central  institutes,  and 
that  the  publications  appearing  in  each  country  should 
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be  distributed  gratuitously  to  all  institutes  and  to  all 
persons  who  take  part  in  the  investigations.  These 
publications  are  to  be,  moreover,  rendered  generally 
accessible  through  the  agency  of  booksellers.  These 
international  investigations  will  be  based  upon  the 
publication  of  the  observations  of  each  country  accor- 
ding to  the  international  form,  and  besides  on  the 
special  labours  which  each  country  may  be  willing  to 
undertake  with  regard  to  its  own  climate.  In  the  case 
of  supplementary  information  being  required  for  any 
countries,  it  is  desirable  that  a  suitable  system  of 
reciprocal  communications  should  be  devised." 

*'  13.  The  Committee  considers  the  following  subjects  as 
possessing  a  general  interest : — 

''  (a.)  The  critical  collection  and  discussion  of  all  eusting  data 
on  the  diurnal  and  annual  range  of  Air  Temperature, 
and  attempts  to  deduce  general  laws  therefrom. 

'*  (b.)  The  critical  collection  and  discussion  of  all  existing  data 
on  the  diurnal  and  annual  range  of  Absolute  and  Rela- 
tive Atmospheric  Humidity,  and  attempts  to  deduce 
general  laws  therefrom. 

*'  (c.)  The  critical  collection  and  discussion  of  all  data  on  the 
diurnal  and  annual  range  of  the  Amount  of  Cloud. 

"  (d.)  Wind  tables  for  the  12  months  and  for  the  year. 

«'  {€,)  Tables  of  precipitation  for  the  12  months  and  for  the  year. 

"  (/)  New  tables  of  atmospheric  pressure,  with  isobars,  for  the 
12  months  and  for  the  year. 

*'  (y.)  Charts  of  the  movements  of  storms. 

**  (A.)  Daily  synoptic  charts,  embracing  considerable  portions 
of  the  globe." 

The  Committee  proposed  the  following  resolutions : — 

**  A. — I.  The  second  Meteorological  Congress,  assembled  at 
Rome,  institutes  an  International  Meteorological  Committee,  which 
is  charged  with  everything  that  concerns  intemationed  relations 
until  the  meeting  of  the  next  Congress^ 

'*  2.  The  Committee  is  composed  of  nine  members^  elected  by 
ballot,  under  the  restriction  that  two  delegates  of  the  same  country 
cannot  hold  seats  on  it  at  the  same  time, 

**  3.  In  case  of  vacancy  by  the  resignation  or  by  the  death  of 
one  of  its  members,  the  Committee  may  complete  itself  by  the  co- 
option  of  a  new  member,  having  regard  to  the  restriction  above 
indicated, 

**  4.  The  Committee  elects  its  own  executive  officers  and  dis- 
tributes its  labours  among  the  different  members, 

"  5.  The  Committee  is  charged  with  seeing  that  the  decisions  of 
the  Congress  are  carried  out;  with  the  convening  of  future  Con- 
gresses ;  with  the  preparation  of  the  questions  which  should  be  sub" 
mitted  to  this  Congress;  with  the  keeping  the  delegates  to  the 
present  Congress  informed  of  its  proceedings  and  of  its  decisions; 
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a7id  lastly,  with  the  presentation  to  the  next  Congress^  at  the  expira^ 
Hon  of  its  functions y  of  a  report  embracing  tlie  whole  of  the  period, 

"  B.  The  Congress  is  of  opinion  that  a  new  Congress  should  be 
convened  after  a  maximum  interval  of  five  years. 

**  C.  As  regards  researches  which  embrace  a  considerable  portion 
of  the  globe  for  the  purpose  of  deducing  general  laws  in  meteorology, 
it  is  desirable  that  permanent  relations  for  the  communication  of 
materials  should  be  established  between  the  different  central  in- 
stiiutesy  ahd  that  the  publications  appeaHng  in  each  country  should 
be  distributed  gratuitously  to  all  institutes  and  to  all  persons  who 
take  part  in  the  investigations.  These  publications  are  to  be  more- 
over rmdered  generally  accessible  through  the  agency  of  booksellers. 
**  The  Congress  considers  the  following  subjects,  among  others, 
as  researches  having  a  character  of  general  interest: 

"  (a,)    The  critical  collection  and  discussion  of  all  existing  data 
on  the  diurnal  and  annual  range  of  air  temperature,  and 
attempts  to  deduce  general  laws  therefrom. 
**  (b.)    The  critical  collection  and  discussion  to  all  existing  data 
on  the  diurnal  and  annual  range  of  absolute  and  relative 
atmospheric  humidity^   and  attempts   to   deduce  general 
laws  therefrom. 
"  (c.)   The  critical  collection  and  discussion  af  all  data  on  the 
diurnal  and  anmial  range  of  the  state  of  the  sky,  that  is, 
of  the  amount  of  cloud. 
(d.)   Wind  tables  foi'  the  12  months  and  for  the  year. 
.)    Tables  of  precipitation  for  the  12  months  and  for  the  year. 
'.)  New  tables  of  atmospheric  pressure^  with  isobars,  for  the 
12  months  and  for  the  year. 
"  (gO   Charts  of  the  movements  of  storms. 
"  (h,)  Daily  synoptic  charts,  embracing  considerable  portions  of 

the  globe, 
"  The  directors  of  the  central  institutions  are  invited  to  have 
these  works  executed  as  soon  as  possible  for  the  stations  of  their 
respective  countries^  and  published,  in  order  that  they  may  serve  as 
a  basis  for  researches  which  may  be  undertaken  on  the  general  march 
of  meteorological  phenomena  over  the  surface  of  the  globe. 

"  Before  undertaking  the  investigation  of  any  one  of  the  above- 
mentioned  subjects,  the  public  establishments  are  invited  to  acquaint 
the  President  of  the  International  Committee  of  ttieir  intention,  and 
he  will  inform  the  directors  of  all  the  central  institutions. 

"  D.  The  Congress  resolves  not  to  carry  out  the  eighth  proposal 
of  the  Programme,  relative  to  the  formation  of  a  small  international 
fund  by  means  of  small  annual  contributions  by  all  the  countries 
taking  part  in  the  Congress.^ 

M.  Snellen  requested  the  postponement  of  the  consideration 
of  this  Report. 

This  proposal  was  not  accepted. 

M.  Snellen  then  proposed  the  following  resolutions : — 
1°.   "  The  Congress  shall  institute  an  International  Office  of 
Meteorology. 
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2^.  ''  This  Office  shall  consist  of  a  President,  assisted  by  as  many 
salaried  employes  as  shall  be  necessary. 
3^.  ''  The   Office   shall  have  no  initiatiye  nor  any  legislative 

Sower ;  it  shall  be  charged  only  with  the  carrying  out  of  the 
ecisions  of  the  Congress  and  the  preparation  of  a  future  Conjgress. 
For  this  purpose  it  should  be  in  correspondence  with  the  diflerent 
meteorologists  in  order  that  it  may  know  what  are  their  wishes." 

M.  Plantamour  proposed  that  a  limited  Sub- Committee 
should  be  nominated,  forming  part  of  the  General  Committee. 

M.  Snellen  remarked  that  a  large  Committee  would  find  great 
difficulties  in  the  way  of  correspondence. 

The  President  put  M.  Snellen's  proposal  to  the  vote,  which 
was  not  accepted. 

The  resolution  A.  1  of  the  Committee  was  adopted. 

The  Congress  proceeded  to  the  consideration  of  No.  A.  2. 

Captain  Hoffmeyer  inquired  the  reason  for  selecting  only  nine 
members. 

M.  Wild  explained  that  the  Committee  had  wished  to  in- 
clude the  directors  of  the  central  institutions  of  all  the  great 
countries. 

Captain  Hoffmeter  made  the  following  proposal : — 

'*  The  International  Committee  of  IVIeteorology  shall  be  com- 
posed of  all  the  directors  of  the  independent  meteorological  systems 
of  the  different  countries." 

Mr.  Scott  remarked  that  it  was  impossible  to  define  with 
precision  the  expression  "  independent  systems,"  and  reminded  the 
Congress  that  there  were  several  independent  meteorological 
systems  iu  the  British  Isles. 

M.  Plantamour  did  not  oppose  the  increase  of  the  number  of 
the  members  of  the  Committee,  but  he  also  considered  the 
expression  of  '* independent  systems"  too  vague  and  ambiguous. 

M.  von  Bezold  thought  that  a  numerous  Committee  would 
work  slowly. 

Captain  Hoffmeyer  was  of  a  different  opinion,  as  all  the 
directors  would  be  members  of  the  Committee. 

M.  Snellen  proposed  that  the  Committee  should  be  composed 
of  three  members  only. 

This  proposal  was  not  accepted. 

The  proposal  A.  2  of  the  Committee  was  adopted. 

Proposals  A.  3-5,  B.,  C,  and  D.  of  the  Committee  were  put 
to  the  vote  successively  by  the  President  and  adopted. 

The  next  meeting  was  fixed  for  Monday  the  21st,  at  lOh.  a.m. 

The  President  announced  the  Order  of  the  Day : — 

1.  Election  of  the  members  of  the  International  Meteorological 

Committee. 

2.  Report  of  Committee  No.  II.  (Publications.) 
The  Meeting  was  adjourned  at  noon. 


Confirmed  at  the  meeting  of  the  21st. 


G.  Cantoni. 
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Protocol  of  the  Fourth  Meeting,  21st  April  1879,  at 
lOh.  ISm.  a.m. 

Delegates  present :  MM.  Affuilar,  Auwers,  von  Bezold,  Blaserna, 
de  Brito  Capello,  Bnihns,  Cantoni,  Denza,  Hann^  Hoffmeyer, 
Houzeau,  Kokides,  Lorenz,  Mascart,  Mohn,  N  umayer,  Pittei, 
Plantamour,  Pujazon,  Rubenson,  Salvatori,  Scott,  Smith,  Snellen, 
Tacchini,  Weyprecht,  and  Wild. 

MM.  Hellmann,  Mendeleef,  Weihrauch,  Zenger. 

Visitors  :  MM.  Cecchi,  de  Rossi,  Grassi,  Pisati,  Respighi. 

Commander  Majorana-Calatabiano,  Minister  of  Agriculture  and 
Commerce,  entered  the  hall  of  the  Congress.  The  President  in- 
troduced to  him  all  the  members  who  were  present.  The  Minister 
expressed  his  lively  satisfaction  at  his  having  been  able  to  make 
the  personal  acquaintfince  of  the  distinguished  foreign  delegates 
who  had  honoured  the  Congress  at  Rome  with  their  presence.  He 
added  that  he  knew  that  their  counsels  and  their  labours  would 
be  very  beneficial  to  the  progress  of  meteorology,  and  especially  to 
the  important  applications  to  which  that  science  may  give  rise. 

The  President  replied  that  he  conveyed  the  deep  sentiments 
of  gratitude  of  all  the  foreign  delegates  for  the  general  hospitality 
which  they  had  received  at  Rome  from  the  Government  and  from 
the  country. 

The  protocol  of  the  third  meeting  was  read  and  confirmed. 

The  Pbesident,  in  the  name  of  M.  Bodio,  Director-General  of 
Statistics,  presented  to  the  Congress  a  copy  of  a  work  which  had 
just  appeared  and  of  which  he  intended  to  send  copies  to  all  the 
members  of  the  Congress : — Monogrqfia  deUa  Citta  di  Roma  e 
della  Campagna  romanay  presentata  alF  Esposizione  universale  di 
Parisi  nel  1 878.  Parte  prima  e  seconda  con  atlante.  Mama,  tipo* 
grajia  Elzeviriana. 

M.  Plantamour  expressed  the  .thanks  of  the  Congress  for  this 
liberality.  . 

Mr.  Scott  announced  the  receipt  of  a  work  entitled  : — Indice 
metodico  della  monografia  degli  strumenti  meteor ologici^  compilata 
dal  dottore  Isidoro  Pistolesi,  colla  tavola  degli  autori  e  Palf abets 
degli  strumenti.     Pisa,  presso  Rocco  Vannucchiy  1845. 

In  the  absence  of  the  author,  M.  Mascart  laid  upon  the  table  a 
printed  list  entitled : — Travaux  de  M^t^orologie  nautique  entrepris 
au  D4p6t  des  Cartes  et  Plans  de  la  Marine  franfaise  sous  la  direction 
de  L,  Brault,  lieutenant  de  vaisseauy  chef  du  service  mdt^orologique. 

The  Congress  proceeded  to  the  election  of  the  members  of  the 
International  Meteorological  Committee. 

M.  Bruhns  proposed  that  the  voting  should  not  be  by  countries, 
but  that  the  names  of  the  delegates  present  should  be  called.  He 
further  proposed  that  it  be  permitted  to  add  the  names  of  absent 
meteorologists,  for  instance,  of  M.  Buys  Ballot ;  for  himself,  how- 
ever, he  absolutely  declined  to  be  nominated. 

M,  Wild  asked  whether  all  meteorologists  could  be  elected  \ 
even  those  who  are  not  delegated  by  their  governments  to  attend 
the  Congress. 

M.  Bruhns  was  of  opinion  that  only  those  delegates  who  had 
been  prevented  from  attending  were  eligible.  ^^^^^  ^y  GoOqIc 
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M.  Snellen  announced  that  M.  Buja  Ballot  would  not  accept 
a  nomination  to  the  Committee,  from  considerations  of  principle. 

M.  Masgart  thought  that  the  Congress  should  not  take  such  a 
reservation  into  account,  and  hoped  that  in  the  interest  of  the 
science,  M.  Buys  Ballot  would  accept  the  functions  which  the 
Congress  would  not  fail  to  entrust  to  him. 

The  President  requested  MM.  Mohn  and  Snellen  to  act  as 
scrutineers. 

The  scrutineers  having  collected  the  votes,  declared  that  accord- 
ing to  the  voting  of  the  Congress  the  Committee  was  composed 
of  the  following  members : — 

MM.  Buys  Ballot,  Cantoni,  dc  Brito  Capello,  Hann,  Mascart, 
Mohn,  Neumayer,  Scott,  Wild. 

The  Congrees  passed  to  the  discussion  of  the  report  of  Com- 
mittee No.  II.  (Publications.) 

M.  Blaserna,  President  of  the  Committee,  read  the  report 
(Appendix  VIII.,  p.  74),  upon  questions  4,  5,  9,  and  15,  and  also 
upon  observations  of  upper  clouds  and  the  compilation  of  an 
international  dictionary  of  meteorology. 

Question  4 :  ^^  Report  of  M.  Buys  Ballot  on  the  methods 
employed  in  the  different  countries  for  obtaining  true  daily  means 
from  the  various  combinations  of  hours  of  observation. 

Kesolution:  ^^The  Congress  proposes  that  each  country  be  tw- 
vited  to  establish  at  a  certain  number  of  points^  regard  being  paid  to 
local  conditions,  stations  at  which  continuous  observations  should 
be  made  by  means  of  self-recording  instrumentSy  or  else  hourly 
observations  during  several  term^days  in  each  month,  or  lastly 
continued  J  equidistant,  and  frequent  observations  (eight  times  a  day 
at  least) f  in  order  to  obtain  the  necessary  data  for  reducing  to  true 
means  the  means  of  observations  made  twice  or  thrice  a  day  at 
ordinary  stations.^ 

This  resolution  was  adopted. 

Question  5  :  '^  The  Committee  proposes  the  general  adoption  of 
the  forms  of  publication  already  introduced  in  several  countries  for 
observations  at  a  certain  number  of  stations  of  the  second  order, 
chosen  in  each  country  as  international  stations.  (See  the  reports 
of  the  Committee  for  the  years  1873  and  1874,  3rd  meeting  at 
Utrecht,  and  Appendix  F.) '' 

Resolution :  "  The  Congress  adopts  for  the  observations  of  a 
certain  number  of  stations  of  the  second  order ,  chosen  as  inter' 
national  stations,  the  form  of  publication  proposed  in  1874  by  the 
Permanent  Committee  of  the  Vienna  Congress  and  printed  in  its 
report  for  that  year  ^^ 

This  resolution  was  adopted. 

Upon  the  question  as  to  the  information  published  with  regard 
to  Wind,  M.  Weihrauch  has  made  a  communication  on  the  sub- 
ject, in  relation  to  which  the  Committee  proposed  the  following 
resolution:  — 

**  The  monthly  and  yearly  resumis published  by  the  central  offices 
for  the  different  stations  contain,  in  accordance  with  (fte  resolutions 
of  the  Congress  of  Vienna,  a  summary  of  the  frequency  of  the  eight 
principal  directions  of  the  wind,  both  for  the  months  and  for  ^%tTp 
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year.  Seeing  the  importance  which  must  be  attached  not  only  to  the 
direction  but  also  to  the  force  of  the  wind,  the  Congress  proposes  to 
publish  also  in  these  summaries  the  mean  force  cf  eojch  wind,  and 
for  the  greatest  possible  number  of  stations  Jor  each  month  and  for 
the  year.  Where  the  form  adopted  allows  sufficient  space,  the 
figures  representing  the  frequency  and  the  mean  force  should  be 
placed  side  by  side,  otherwise  it  is  preferable  to  give  both  in  the  form 
of  an  appendix.^ 

M .  KuBENSON  remarked  that  sufficient  space  could  not  be 
found  in  the  international  form. 

M.  Blaserna  explained  that  there  was  perhaps  space  in  the 
form  adopted  for  the  Italian  stations ;  if  the  directors  of  other 
institutions  could  not  find  space,  the  indications  of  wind  force 
might  be  given  in  an  appendix. 

The  resolution  was  adopted. 

Question  9 :  '^  The  Committee  requests  the  delegates  to  prepare 
for  the  Congress  at  Rome  a  catalogue  of  the  meteorological  ob- 
servations, both  published  and  unpublished,  in  their  respective 
countries." 

M.  Hellmann  proposed  to  add  thereto  the  publication  of  a 
catalogue  of  works  anH  memoirs  respecting  meteorology. 

Kesolutiou:  *•  Tlu  Congress  slates  with  pleasure  thai  very  valuable 
preliminary  work  corresponding  to  article  No,  9  of  the  Programme 
and  to  M.  HellmanrCs  proposal  has  been  already  partly  executed. 
But  as  it  is  to  be  desired  that  these  materials  should  be  collected  in 
a  general  catalogue,  the  Congress  proposes  that  these  publica-- 
tions  be  divided  into  two  categories  : — 

"  1°.  A  catalogue  of  series  of  observations* 

'*  2^.  A  catalogue  of  meteorological  works  and  memoirs. 

"  As  to  the  first  category,  the  Directors  of  the  different  Meteoro- 
logical  systems  are  invited  to  prepare  catalogues  of  the  published 
and  unpublished  observations  in  their  respective  countries^  and  to 
inform  the  International  Committee  of  the  work '  already  done  in 
that  direction. 

^*  As  to  the  second  category,  the  Congress  is  of  opinion  that  the 
works  already  done  by  Professor  Cleveland  Abbi,  and  the  catalogues 
already  printed  of  the  library  of  the  Meteorological  Society  of 
London  and  of  that  of  the  Observatory  of  Brussels,  might  well  serve 
as  a  starting  point  for  more  comprehensive  publications,  and  invites 
all  the  directors  of  other  meteorological  libraries  to  add  the  list  of 
works  and  memoirs  which  are  not  yet  entered  in  these  catalogues!* 

M.  HouZEAU  placed  upon  the  table  a  copy  of  the  Catalogue  des 
ouvrages  d^astronomie  et  de  miteorologie  qui  se  trouvent  dans  lee 
principales  biblioth^ques  de  la  Belgique,  prepare  et  mis  en  ordre  a 
Fobservatoire  royal  de  Bruxelles ;  suivi  dun  appendice  qui  com^ 
prend,  tous  les  autres  ouvrages  de  la  bibliothique  de  cet  etablissement 
(Bruxelles,  F.  Hayez,  Printer  of  the  Royal  Academy,  1878). 

M.  Wild  announced  that  for  Russia  there  already  existed  a 
catalogue  for  published  observations,  viz..  Catalogue  des  Observa- 
tions miteorologiques  en  Russie  dressSes  par  F.  Claver,  and  published 
in  1872  in  the  Repertorium  fur  Meteorologie,  T.  II.  The  Central 
Physical  Observatory  of  Russia  intended  to  publish  8hor4Jy  a  t 
supplement  to  this  catalogue,  .        .  jOOglC 
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As  to  the  unpublished  observations  which  exist  in  the  archives 
of  the  Central  Physical  Observatory,  it  was  also  intended  to 
publish  a  catalogue  shortly. 

M.  Neumater  announced  that  the  German  Government  had 
purchased  for  the  Deutsche  Seewarte  the  library  of  the  late 
Professor  Dove,  of  Berlin.  A  complete  catalogue  of  this  library 
was  now  being  prepared,  and  would  be  presented  to  the  Inter- 
national Committee. 

The  resolution  was  adopted. 

As  to  the  question  of  an  international  dictionary,  proposed  by 
M.  PiTTEi,  the  following  resolution  was  adopted : — 

'*  The  Congress  is  of  opinion  that  it  would  be  very  useful  that  an 
international  dictionary  of  meteorology  should  be  published^ 

Question  15  :  "  The  Committee  recommends  the  establishment 
of  rules  and  formulae  for  reducing  barometric  readings  to  the  sea 
level  in  a  uniform  manner." 

The  Congress,  in  accordance  with  the  Reports  of  MM.  Bruhns 
and  Hellmann,  finally  adopted  the  foUo^ng  resolutions  : — 

1°  *^  The  reduction  to  the  sea  level  by  the  addition  of  a  constant 
quantity  during  the  whole  year  is  only  admissible  for  heights  not 
exceeding  20  metres y  if  we  wish  to  obtain  an  accuracy  of  +  0*5  mm. 
(±  0002  in) 

**  Consequently  for  stations  situated  at  a  height  exceeding 
metres,  account  must  be  taken  of  the  temperature  and  approximately 
of  the  relative  humidity,  according  to  Laplace^ s  method, 

2°.  "  In  weather  reports  it  is  desirable  that  the  barometric  read- 
ings unreduced  should  be  given  by  the  side  of  the  readings  reduced 
to  the  sea  level ;  in  other  publications  it  is  necessary  to  have  in  all 
cases  unreduced  readings. 

3°.  **  It  is  desirable  that  the  International  Meteorological  Com- 
mittee should  undertake  the  compilation  of  fresh  uniform  tables  for 
the  reduction  of  barometric  readings  to  the  level  of  the* sea, 

4°.  *^  It  is  equally  desirable  that  the  Committee  should  undertake 
the  preparation  of  a  collection  of  tables  which  may  be  employed  in 
the  meteorological  systems  of  the  different  countries/^ 

The  four  resolutions  were  submitted  to  the  Congress  en  bloc 
and  adopted. 

On  the  question  of  observations  of  ^'  cirrus  "  clouds  proposed  by 
M.  BTildebrandsson,  the  Congress  adopted  the  following  reso- 
lution : — 

"  The  observation  of  the  direction  of  the  upper  clouds,  and 
especially  of  cirrus,  at  some  stations  in  each  country,  and  the 
publication  of  these  observations  in  the  form  of  an  appendix,  is 
strongly  recommended" 

The  next  meeting  was  fixed  for  Tuesday,  22nd,  at  Ih.  30m.  p.m. 

The  President  announced  the  Order  of  the  Day  : — 
1°.  Report  of  Committee  IV. 
2°.         „  „  V. 

The  meeting  closed  at  noon. 

Confirmed  at  the  meeting  of  the  22nd,  G.  Cantoxi. 
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Protocol  of  the  Fifth  Meetings  22nd  April,  at  2h.  10m.  p.m. 

Delegates  present :  MM.  Aguilar,  Auwers,  von  Bezold,  Blaserna, 
Bnihns^  Cantoni^  Capello,  Denza,  Hann^  Hoffmeyer,  Houzeau^ 
Kokides^  Lorenz^  Mascart^  Mohn^  Muller,  Neumayer,  Paugger, 
Pittei,  Plantamour,  Pujazon,  Rubenson,  Salvatori,  Schenzl,  Scott, 
Smith,  Snellen,  Tacchini,  Weyprecht,  Wild. 

MM.  Hellmann,  Mendeleef,  Weihrauch,  Zenger. 

Visitors:  MM.  Cecchi,  de  Rossi,  Grassi,  Miraglia,  Pisati, 
Respighi,  Sella. 

The  protocol  of  the  fourth  meeting  was  read  and  confirmed. 

Mr.  Scott  announced  the  receipt  of  a  letter  from  M.  Bucchich, 
dated  March  12,  1879,  respecting  question  35,  Agricultural 
Meteorology.  This  letter  had  already  been  considered  by  Com- 
mittee No.  IV. 

The  Pbesident  announced  the  receipt  of  the  following  works : — 

Sismografo  elletrico  a  carte  affumicate  scorrevoK,  nota  del 
P.  K  Cecchi.   Boma,  1876,  can  tavola  annessa, 

Sismografo  elettrico  a  carte  affumicate  scorrevoK  del  P,  F.  Cecchi 
direttore  delV  Asservatoris  XimenianOy  Firenze,  1877. 

Sismographi  a  carte  affumicate  fisse  del  P.  F,  Cecchi,  Firenze^ 
1877. 

11  Termometro  e  il  Barometro  della  Loggia  deW  Orgagna  in 
Firenze^  del  P,  F.  Cecchi,     Firenze,  187].  v 

Tavola-Meteorografo  Cecchi. 

H  Microfono  nellw  meteorologia  endogena.  Siudi  ed  esperienze 
del  prof  essore  Michele  Stefano  De  Rossi,     Roma,  1878. 

The  discussion  upon  the  report  of  Committee  No.  IV.  was 
opened  (Telegraphy,  Maritime  Meteorology,  and  Agricultural 
Meteorology),  Appendix  IX,,  p.  75. 

M.  MiJLLER^  secretary  of  the  Committee,  read  the  resolutions 
upon  the  different  points  that  they  had  had  to  examine. 

Question  6:  **The  Committee  recommends  the  general  adoption 
of  the  code  of  figures  for  Meteorological  Telegrams  proposed  at 
its  fourth  meeting  at  Utrecht. 

Question  27 :  ^^  What  progress  has  meteorological  telegraphy 
made  since  the  First  Congress,  and  how  can  we  contribute  to  its 
development?" 

Resolution:  ^*  The  Congress  recommends  for  meteorological 
telegrams  the  general  adoption  of  the  code  of  figures  proposed  by 
Permanent  Committee  at  Utrecht,  and  states  that  the  report  which 
has  been  presented  to  the  Congress  on  the  actual  condition  of 
meteorological  telegraphy  contains  some  information  with  reference 
to  Question  27." 

This  resolution  was  adopted. 

Question  28 :  ^^  What  progress  has  maritime  meteorology  made 
since  the  First  Congress  ?  " 

Resolution:  **  The  Congress  expresses  the  opinion  that  the 
Maritime  Conference  in  London,  in  1874,  has  fulfilled  the  con- 
ditions prescribed  by  the   Congress  of   Vienna  for  the  study  of 
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maritime  meteorology  ;  it  is  of  opinion,  also^  that  in  order  to  ensure 
the  future  progress  of  this  branch  of  meteorology y  the  most  perfect 
liberty  should  be  accorded  to  the  institutions  interested  in  making 
mutually  the  arrangements  which  are  most  suitable  for  the  execution 
of  their  investigations^ 

This  resolution  was  adopted. 

Question  29  :  ^^  What  results  have  the  simultaneous  observations 
given,  and  how  may  we  contribute  to  their  further  development?  " 

M.  Neumayer  stated  that  the  discussion  of  this  question  has 
been  twice  adjourned^  in  the  hope  that  General  Myer  might  be 
able  to  be  present. 

Resolution :  "  The  Congress  is  of  opinion  that  the  development 
of  simultaneous  observations  co?itributes  greatly  to  the  progress  of 
meteorology,  and  that  all  work  done  in  this  direction  should  be 
encouraged^ 

This  resolution  was  adopted. 

Question  34:  ''In  what  manner  can  we  best  organise  and 
develope  the  construction  and  publication  of  synoptic  charts, 
embracing  considerable  portions  of  the  surface  of  the  globe  ?  " 

A  proposition  made  by  MM.  Hoffmeter  and  Neumater  for 
combined  work  on  a  uniform  plan  on  the  preparation  of  Hoff* 
meyer's  Synoptic  Charts  and  the  Monthly  Review  of  the  Deutsche 
Seewarte  at  Hamburg  having  been  submitted  to  the  Committee^ 
and  discussed  by  it,  the  following  resolution  was  proposed : 

Resolution :  "  The  Congress  fully  appreciates  the  importance  of 
the  publication  which  the  Meteorological  Institutes  of  Copenhagen 
and  Hamburg  propose  to  undertake,  and  it  hopes  for  the  realizatimi 
of  this  project^^ 

lliis  resolution  was  adopted. 

Question  35 :  "  How  can  the  development  of  meteorology  in 
connexion  with  agriculture  and  forestry  be  forwarded  by  the 
Congress  ?  " 

Resolution :  '*  In  order  to  contribute  to  the  progress  of  agri- 
cultural and  forest  meteorology  the  Congress  recommends  as  a 
programme  for  study: 

''  1°.    The  influence  of  the  meteorological  elements  upon  vegetation, 

"  2®.    The  inverse  influence  of  vegetation  upon  the  meteorological 
elements. 

"  3<>.  Agricultural  warnings. 

**  The  Congress,  finding  the  subject  too  important  to  take  a 
detailed  resolution  at  this  meeting,  proposes  to  charge  the  Inter- 
national  Committee  with  the  convening  of  a  special  International 
Conference  before  next  spiijig,  to  take  into  consideration  the 
development  of  agricultural  and  forest  meteorology  ^ 

M.  Bruhns  wished  that,  before  the  meeting  of  the  projected 
Conference,  questions  upon  the  organisation  oT  the  agricultural 
meteorological  service  in  different  countries  should  be  addressed 
by  the  International  Committee  to  the  institutes  charged  with 
this  service,  in  order  to  prepare  a  report  for  the  Conference. 

M.  VON  Bezold  was  of  opinion  that  a  too  frequent  recurrence  of 
International  Conferences  would  have  a  tendency  to  weaken  the 
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authority  of  Congresses.  He  would  prefer  to  reserve  such 
questions  as  that  now  under  consideration  for  a  Congress ;  never- 
dieless,  he  thought  that  this  Congress  should  not  be  convened  at  a 
date  earlier  than  that  indicated  by  other  considerations. 

Mr.  Scott  remarked  that  the  Maritime  Conference  of  London^ 
in  1874,  was  private,  and  that  it  had  had  considerable  success. 

The  resolution  was  adopted. 

The  meeting  was  adjourned  for  an  hour. 

Upon  resumption  the  discussion  was  opened  upon  the  Keport  of 
Committee  V.  (Distant  Stations,  &c..  Appendix  X.,  p.  79.) 

M.  Denza,  President  of  the  Committee,  read  the  resolutions 
upon  the  different  questions  which  it  had  had  to  examine. 

Question  11:  "  The  Committee  draws  attention  to  the  import- 
ance of  establishing  distant  stations,  and  supplying  them  with  the 
necessary  instruments." 

Question  32 :  "  In  what  manner  should  we  proceed  to  establish 
meteorological  stations  in  distant  countries  where  observations 
have  not  hitherto  been  made  ?  " 

Resolution  A. :  *'  The  Congress  expresses  the  opiniaii  that  the 
cost  of  establishment  and  maintenance  of  distant  stations  should 
not  be  borne  by  means  of  an  international  fund^  but  at  the  expense 
and  under  the  care  of  the  countries  which  are  in  relation  with 
those  localities^ 

This  resolution  was  adopted. 

Besolution  B. :  "  The  Congress  cannot  give  effect  to  the  proposal 
of  Mr,  Parkinson,  who  has  asked  for  funds  for  organizing  a 
meteorological  service  in  the  Samoa  Islands,  because  it  has  no 
international  fund  at  its  disposal ;  but  with  regard  to  the  import' 
ance  of  this  proposal,  it  expresses  the  hope  that  private  initiative 
will  permit  of  meteorological  observations  being  taken  in  the  Samoa 
Islands'* 

This  resolution  was  adopted. 

Kesolution  C.  **  The  Congress  considering : 

"  1°.  That  it  is  of  the  highest  importance  that  the  meteorological 
stations  established  by  diffei'e^it  countries  in  parts  of  the 
globe  which  are  very  remote  and  difficult  of  access  may 
be  visited  from  time  to  time  in  oj'der  to  ascertain  the 
accuracy  of  the  instruments  and  of  the  amount  of  con- 
Jidence  which  can  be  placed  in  the  observations, 
'*  2^  That  such  an  inspection  may  be  most  conveniently  made 
by  officers  of  the  navies  of  the  maritime  Powers, 

."  Proposes  to  forward  to  the  Governments  of  the  countries  repre- 
sented at  the  Congress  the  request  that  they  will  kindly  take  the 
necessary  steps,  that,  on  the  one  hand,  the  officers  commanding 
vessels  visiting  those  parts  may  receive  instructions,  in  pursuance  of 
which  they  would  place  themselves  in  communication  with  the 
observers  at  those  meteorological  stations,  whatever  be  the  nationality 
of  the  latter,  for  the  purpose  of  comparing  the  instruments,  and  of 
acquainting  themselves  with  the  manner  in  which  the  observations 
are  made ;  aiid,  on  the  other  hand,  that  the  observer  charged  with 
the  care  of  the  station  may  plaice  himself  at  the  disposal  of  Ac  officer 
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visiting  it,  whatever  be  the  maritime  Power  by  which  he  is  com-- 
missioned.^^ 

This  resolution  was  adopted. 

Resolution  D. :  "  The  Congress  recognizes  that  the  establish^ 
ment  of  meteorological  stations  in  Bulgaria^  Roumanian  and  Servia 
would  be  of  the  highest  importance^  and  it  begs  the  Italian  Govern^ 
ment  to  cause  this  wish  to  be  communicated  to  the  Governments  of 
those  States.^' 

This  resolution  was  adopted. 

Question  26 :  *^  Have  since  the  last  Congress,  hourly  meteoro- 
logical observations  been  made  at  new,  and  especially  continental, 
stations  within  the  tropics  ?  " 

Resolution  A.  :  ^^  The  Congi-ess  expresses  the  desire  that  the 
hourly  oh ser cations  made  at  the  existing  tropical  stations  may  be 
continucd/and  that  other  analogous  observatories  may  be  established, 
especially  in  the  interior  of  the  continents  of  the  Torrid  Zone,** 

This  resolution  was  adopted. 

Resolution  B. :  ^'  The  Congress,  recognizing  the  great  importance 
that  meteorological  stations  in  Brazil  would  jwssess  for  tJie  progress 
of  science,  begs  the  Italian  Government  to  make  this  desire  knoton 
to  the  Gover?iment  of  that  country ^ 

This  resolution  was  adopted. 

Resolution  C. :  **  The  Congress  decides  upon  conveying  to  the 
Royal  Society  of  London  their  expression  of  the  importance  it 
attaches  to  the  continuation  of  the  publication  of  the  observations 
made  at  Trevandrum  by  M,  J.  Allan  Broun,  and  upon  requesting 
that  Society  to  be  good  enough  to  take  steps  to  this  effect^ 

This  resolution  was  adopted. 

Question  30 :  "  What  observations  do  we  possess  from  high 
mountains,  and  from  balloon  ascents,  and  what  measures  should 
be  taken  to  organize  these  observations  more  completely  ?  " 

Resolution  A. :  ^^  The  Congress,  recognizing  the  importance  that 
observations  made  in  balloons,  especially  at  places  situated  in  the 
interior  of  the  continents,  may  have  for  [the  physical  study  of  the 
higher  regions  of  the  atmosphere,  recommends  the  taking  of  observa- 
tions of  temperature  and  humidity  by  means  of  captive  balloons  and 
acco7'ding  to  Glaisher^s  method,  in  strata  at  different  heights,  and 
on  different  days  and  in  different  seasons.  It  recommends  also  the 
study,  by  means  of  captive  balloons,  of  the  ditirnal  range  of  t^pera- 
ture  and  humidity  in  the  upper  strata  of  the  atmosphere,  and  the 
detailed  publication  of  these  observations,^ 

This  resolution  was  adopted. 

Resolution  B.  (a.)  :  *^  The  Congress  thinks  that  it  would  be  very 
useful  if  observatories  could  possibly  be  established  on  the  summits 
of  mountains,  and  the  observatiojis  published  in  extenso,  so  that 
they  may  be  placed  at  the  disposal  of  all  meteorologists,  and  may  aid 
in  the  solution  of  problems  which  may  present  themselves  in  future, 

(b.)  :  **  The  Congress  insists  upon  the  utility  of  a  series  of  hourly 
observations  of  temperature,  pressure,  direction  and  force  of  loind, 
and  eventually  also  of  humidity,  on  Mount  Washington,  and 
especially  at  Pikers  Peak,  the  highest  station  upon  the  earth.      This 
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se7'ies  should  embrace  one  year  at  least;  and  it  would  also  be 
desirable  to  publish  in  detail  the  observations  already  existing  for 
these  two  stations.  General  Myer  is  requested  to  be  good  enough 
to  realize  these  desires  of  all  meteorologists, 

(c.)  :  **  The  Congress  recommends  the  Sioiss  Society  of  Natural 
Sciences  to  do  its  utmost  to  promote  the  establishment  of  an 
observatory  upon  one  of  the  high  summits  of  Switzerland.  It 
expresses  the  desire  that  meteorological  stations  may  be  established 
tinder  similar  conditions  in  Italy  and  other  countries. 

(d.)  : "  The  Congress  considers  the  establishment  of  the  observa- 
tory of  JEtnOf  proposed  by  M,  Tacchini,  of  that  of  Mont  Cimone, 
proposed  by  M.  Parenti,  and  that  of  Mont  Ventoux,  supported  by 
the  Meteorological  Commission  of  the  Department  of  Vaucluse,  as 
enterprises  of  high  scientific  importance!^ 

MM.  Tacchini,  Mascart^  and  Denza  requested  that  this  resolu- 
tion might  be  brought  to  the  knowledge  of  the  different  commis- 
sions who  are  charged  with  the  arrangements  relating  to  the 
establishment  of  these  observatories. 

This  resolution  was  adopted. 

Kesolution  C. :  "  The  Congress  requests  the  directors  of  the 
meteorological  systems  of  the  various  countries  to  be  good  enough 
to  publish  in  a  complete  manner  the  existing  series  of  observations 
made  at  elevated  stations,  and  which  have  either  not  yet  been  pub- 
lishedy  or  only  in  an  incomplete  maniier ;  and  at  the  same  time  to 
indicate  and  describe  the\stations  of  their  systems  which  might  furnish 
materials  for  the  study  of  the  upper  regions  of  the  atmosphere" 

This  resolution  was  adopted. 

On  the  proposal  of  M.  Hann,  the  Congress  adopted  the  following 
resolution : — 

•*  The  Congress  draws  the  attention  of  meteorologists  to  the  im- 
portance of  measuring  the  variations  in  length  and  thickness  of  the 
glaciers  in  the  different  countries,  in  order  to  be  able  to  deduce  the 
relations  lohich  exist  between  these  variations  and  those  '  of  the 
meteorological  elements, 

"  As  a  means  of  extending  our  knowledge  upon  this  question  the 
Congress  recommends  : — 

(a.)  :  "  To  form  a  complete  critical  collection  of  observations 
made  in  times  past  upon  the  variations  of  volume  of  the  glaciers, 

(br)  :  "  To  institute  in  future  continued  observations  at  localities 
suitably  chosen,  upon  the  annual  variations  of  the  glaciers  in  length 
and  thickness,  and  to  publish  the  results* 

*'  T/ie  Congress  hopes  to  be  able  to  rely  upon  the  co-opei'ation  of 
the  Alpine  Clubs  and  other  analogous  societies  in  carrying  put  these 
researches^ 

Question  31 :  ''  The  Conmiittee,  after  haying  taken  cognizance 
of  the  scheme  of  M.  Weyprecht  to  establish  several  observatories 
in  the  Arctic  and  Antarctic  regions^  so  as  to  organize  hourly 
meteorological  and  magnetical  observations  to  be  made  simul- 
taneously all  around  the  Po)e^  is  of  opinion  that  these  observations 
will  be  of  the  highest  importance  in  developing  meteorology  and 
in  estending  our  knowledge  of  terrestrial^magnetism ;  it  thinks^ 
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therefore,  that  in  the  interest  of  science,  it  should  recommend 
general  participation  in  this  enterprise  In  what  manner  can  the 
Congress  on  its  part  contribute  to  the  success  of  the  enterprise  ?  *'  • 

Kesolution  :  "  The  Congress  recognises  the  great  importance 
which  should  be  attributed  to  synchronous  meteorological  and 
magnetical  observations  made  in  the  polar  regions,  by  means  of 
simultaneous  expeditions,  and  it  recommends  all  Governments  to  give 
the  most  effective  support  to  such  undertakings. 

**  Considering : 

"  1^,  That  the  majority  of  the  members  of  the  Congress  are  not 
provided  with  instructions  relating  to  this  question  ; 

"  2<>.  That  such  instructions  are  absolutely  necessary  in  order  to 
arrive  at  definite  resolutions; 

"  The  Congress  decides  to  intrust  the  International  Committee 
with  the  convening  of  a  special  Conference  which  should  be  com" 
posed  of  delegates  provided  with  the  necessary  instructions  and 
powers  by  their  Governments,  who  may  think  they  could  participate 
in  some  way  in  the  enterprise.  By  reason  of  the  preparations 
already  made  by  M.  Weyprecht  and  Count  Wilczekfor  an  expedi- 
tion of  this  nature,  it  thinks  it  necessary  that  this  Conference  should 
meet  at  Hamburg,  on  the  1st  October  1879,  in  order  to  settle  the 
details  of  the  scheme  and  the  means  of  carrying  it  out" 

M.  Mascabt  thought  that  the  date  (before  Christmas  1879) 
proposed  for  the  Conference  was  rather  too  early. 

M.  Weyprecht  replied  that  unfortunately  he  and  Count 
Wilczek  could  not  agree  to  a  later  date,  if  the  Congress  could  not 
give  tbem  the  hope  of  co-operation. 

The  resolution  was  adopted. 

Mr.  Scott  announced  that  there  only  remained  for  discussion 
the  14th  proposal  of  the  Programme,  viz. : 

'^  The  Committee  propose  to  organise,  in  connexion  with  the 
Congress  at  Rome,  an  exhibition  as  complete  as  possible  of  the 
instruments  of  observation  used  in  the  different  countries,  and 
they  request  meteorologists  to  contribute  thereto  by  sending 
either  instruments  or  designs  to  Rome,  Bureau  Centred  Mitdoro^ 
logique,  Ministire  d" Agricidture.*^ 

Mr.  Scott  remarked  that  Captain  Hofiineyer  ought  to  con- 
gratulate himself  upon  the  result  that  his  proposal  for  an  exhibition 
of  instruments,  made  to  the  Permanent  Committee  in  1876,  had 
had,  and  in  the  name  of  the  Meteorological  Council  of  the  United 
Kingdom,  he  presented  to  the  Meteorological  Office  of  Italy  the 
collection  of  British  instruments  which  were  in  the  Exhibition. 
He  expressed  the  hope  that  the  Central  Institutions  would  exchange 
specimens  of  their  instruments. 

M.  Wild  presented  the  photographs  of  his  self-registering 
instruments  to  the  Meteorological  Office  of  Italy. 

M.  Blaserna  supported  the  idea  of  a  complete  collection  of 
instruments  at  the  principal  offices. 

Finally,  on  the  proposal  of  Mr.  Scott,  the  Congress  adopted 
the  following  resolution  : — 

'^  The  Congress  expresses  the  opinion  that  it  is  desirable  that  the 
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central  institutions  should  possess  specimens  of  the  principal  in- 
struments actually  in  use  in  other  countries^ 

Mr.  Scott  announced  that  the  International  Meteorological 
Committee  had  that  day  held  its  first  meeting. 

M.  Wild  had  been  elected  President,  and  Mr.  Scott  Secretary. 

All  communications  were  to  be  addressed  to  the  Secretary  at 
116,  Victoria  Street,  London. 

Captain  HoFFMisTEB  requested  the  Committee  to  make  known 
to  meteorologists  interested  the  time  of  its  meetings. 

The  Congress  entrusted  its  President  and  Secretaries  with  the 
confirmation  of  protocol  of  the  present  meeting.  It  entrusted 
the  International  Committee  with  the  editing  of  the  report  of  the 
Congress  in  the  three  languages,  English,  French,  and  German. 

M.  VON  Bezold  proposed  that  there  should  be  an  Italian  edition. 

M.  Blaserna  did  not  think  that  necessary. 

The  Congress  directed  the  Committee  to  deposit  at  the  Meteoro- 
logical OflSce  of  the  Ministry  of  Agriculture,  &c.  at  Rome,  the 
original  protocols,  with  a  complete  set  of  all  reports,  &;c. 

Mr.  Smith,  in  the  name  of  the  foreign  delegates,  requested  per- 
mission  to  express  to  the  Italian  delegates  the  most  sincere  thanks 
for  the  kind  and  cordial  welcome  which  they  had  received,  and  for 
the  magnificent  manner  in  which  the  Congress  had  been  treated 
by  the  Italian  Government. 

M.  Cantoni  assured  the  Congress  that  his  fellow-countrymen 
were  truly  sensible  of  the  honour  which  the  Congre?s  has  done 
Italy  by  its  visit. 

M.  Bruhns  proposed  a  vote  of  thanks  to  the  President,  the  two 
Vice-Presidents,  and  the  two  Secretaries. 

Mr.  Scott  replied. 

The  President  declared  the  Meteorological  Congress  of  Rom^ 
closed. 

The  meeting  rose  at  5h.  30m.  p.m. 

Approved. 

Q.  Cantoni. 

Subsequent  to  the  close  of  the  Congress  the  following  documents 
were  received : — 

April  25.  A  letter  from  Madlle.  Dove,  of  April  22,  expressing 
the  deep  sense  of  gratitude  of  the  family  of  her  late  father  for  the 
resolution  adopted  by  the  Congress  at  its  first  meeting  (p.  4.) 

April  26.  A  telegraphic  despatch  from  General  Myer,  from  Turin, 
announcing  his  arrival  in  Italy. 

April  26.  A  printed  note  by  M.  Brault  (who  had  been  unwell 
during  the  last  days  of  the  Congress)  on  the  construction  of 
synoptic  charts. 


Digitized  by 


Google 


Digitized  by 


Google 


31 


APPENDIX  I. 


List  of  Delegates. 


AUBTRO-HUNGABT 

(For  Austria) 


(For  Hungary) 
Bavaria 


Belgium 
Denmark 

France 


Germany     - 


Great  Britain 

Greece 
Italy  : 

Ministry  of  Public 
Instruction. 

Ministry  of  Agri- 
culture and  Corn- 


Ministry  of  Public 
Works. 


Ministr}'  of  Marines 

Netheklands 
Norway 
Portugal     - 
Russia      •   - 
Spain 
Sweden 

8wiTZBBLANI> 

United  States 


J.  Hann 

J.    R.    Lorenz    von 
Libumau. 

F.  Paugger  - 

C.  Weyprecht 
R.Miiller     - 

G.  Schenzl  - 
W.  Yon  Bezold 

J.  C.  Houzeau 
N.  Hoffineyer 

Henr^-MangoD 

E.  Mascart  - 
A.  Brault     - 

G.  Neumayor 

C.  Brubns    - 
A.  Auwers  - 

H.  J.  S.  Smith 
R.  H.  Scott  - 

D.  Kokides  - 

P.  Blasema   (Presi- 
dent). 
L.  Palmieri  -        '    - 

F.  Denza     - 
P.  Tacchini  - 

A.  Baccarini 

F.  Salvatori 

G.  B.  Magnaght 
C.  Pittei 

G.  Cantoni  - 
H.  Snellen  - 

H.  Mohn      - 

J.C.deBrito-Capelio 

H.  Wild      - 

A.  Aguilar  - 
C.  Pujazon  - 

B.  Rubenson 

£.  Plantamour 
A.  Myer 


Director  of  the  I.  R.  Central  Meteorological  Institu- 

tion,  Vienna. 
Councillor  at  the  Ministry  of  Agriculture,  Vienna. 

Director  of  the  Academy  of  Commerce  and  Naviga- 
tion. 

Lieutenant  Imperial  Navy. 

Director  of  the  I.  R.  Hydrographic  Institute,  Pola. 

Director  of  the  Observatory  at  Buda-Pesth. 

Professor  at  the  Polytechnic  School  and  Director  of 
the  Central  Meteorological  Observatory,  Munich. 

Director  of  tbe  Royal  Observatory,  Brussels. 

Director  of  the  Royal  Meteorological  Institute, 
Copenhagen. 

President  of  the  Council  of  the  Central  Meteorological 
Office. 

Director  of  the  Central  Meteorological  Office, 

Director  of  the  Nautical  Meteorological  Office  of 
France. 

Director  of  the  Deutsche  Seewarte,  Hamburg. 

Director  of  the  Royal  Observatory,  Leipzig. 

Perpetual  Secretary  of  the  Royal  Academy  of 
Sciences,  Berlin. 

Chairman  of  the  Meteorological  Council,  London. 

Secretary  to  the  Meteorological  Council,  London. 

Professor  of  Astronomy  at  the  University  of  Athens. 

Director  of  the  Royal  Physical  Institute,  Rome. 

Senator ;  Director  of  the  Observatory,  Vesuvius. 

Director  of  the  Meteorological  Observatory,  Moncalieri. 
Astronomer  at  the  Royal  Observatory,  Palermo. 

Inspector  of  Civil  Engineers,  Deputy  of  the  Italian 

Parliament,  formerly  Minister  of  Public  Works. 
Inspector-General  of  Telegraphs,  Rome. 
Director  of  the  Hydrographic  Office,  Genoa. 
Director    of    the     Nautical     Meteorological     Office, 

Florence. 
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APPENDIX  II. 


Byblaws  for  the  Second  Ixternational  Meteorological  CoxoRESSy 
1879,  proposed  by  the  Permanent  Committee. 

Sec.  1. 

The  Congress  consists  of  the  deie^jrates  appointed  by  the  Governments. 

If  one  of  the  Members  of  the  Congress  makes  such  a  proposal  and  the 
meeting  adopts  it.  Visitors  may  be  allowed  to  be  present  at  the  sittings,  but 
they  can  only  take  part  in  the  discussions  without  tne  right  of  voting. 

Sec.  2. 

The  Opening  of  the  Congress  and  the  Election  of  the  Bureau, 

The  President  of  the  Permanent  Committee  appointed  at  the  Congress  of 
Vienna,  or  if  the  President  is  prevented,  one  of  its  Members  who  is  present, 
and  is  selected  by  the  Permanent  Committee,  shall  open  the  first  meeting  of 
the  Congress,  shall  submit  the  Byelaws  for  approval,  and  shall  propose  the 
election  of  a  Bureau,  consisting  of  a  President,  two  Vice-Presidents,  and  two 
Secretaries.  These  elections  shall  be  made  by  the  absolute  migority  of  the 
Members  of  the  Congress,  delegated  by  the  Governments,  who  are  present  at 
the  meeting. 

Sec.  3. 

The  Functions  of  the  President. 

The  President  shall  fix  the  day  and  hour  of  the  General  Meetings.  With 
the  concurrence  of  the  Bureau,  he  shall  determine  the  agenda  for  each  meet- 
ing. The  order  of  the  day  should  be  announced  by  the  President  at  the 
commencement  of  each  meeting.  The  President  shall  direct  the  debates  and 
provide  for  the  maintenance  of  order  at  the  General  Meetings.  The  President 
shall  propose  to  the  Congress  the  names  of  the  Members  of  the  Committees 
to  which  is  referred  the  preparation  of  the  different  subjects  of  the  Programme. 
(Sec.  6.) 

Sec.  4. 

The  Programme  of  the  Deliberations. 

The  Programme  prepared  by  the  Permanent  Committee,  in  accordance  with 
the  instructions  of  the  Congress  of  Vienna,  shall  serve  as  a  basis  for  the  deli- 
berations. Each  Member  of  the  Congress  is  free  to  make  proposals.  With 
reference  to  new  subjects  which  are  to  be  brought  under  discussion,  such  pro- 
posals are  to  be  referred  to  a  Committee,  which  is  to  report  at  one  of  the 
subsequent  meetings.    (Sec.  6.) 

Sec.  5. 

The  Report  of  the  Permanent  Committee, 

The  President  will  request  the  Permanent  Committee  appointed  by  the  Con- 
gress of  Vienna  to  present  a  Report  on  its  action,  and  to  submit  to  the  Con- 
gress all  the  manuscript  and  printed  communications  which  it  has  received. 
As  soon  as  this  is  done,  the  functions  of  the  Permanent  Committee  cease,  and 
its  powers  are  replaced  in  the  hands  of  the  Congress. 

Sec.  6. 
The  Sub-Committees  and  their  Formation. 

The  various  questions  of  the  Programme  will  be  referred  to  special 
Committees.  The  Members  of  the  different  Committees  are  appointed  by  the 
Congress  on  the  proposal  of  the  President. 

Each  Member  ^ofjthe  Congress ;( Sec.  7)  is  entitled  to  attend  any  of  the 
Committee  meetings,  but  without  the  power  of  Voting. 
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Sec.  7. 
The  Constitution  of  the  Committees, 
At  the  close  of  each  General  Meeting  the  Conunittees  which  have  heen 
nominated  at  the  Meeting  shall  constitute  themselves  hj  proceeding  to  the 
election  of  a  President,  a  Reporter,  and  a  Secretary. 

The  President  of  each  Committee  shall  immediately  fix  the  hour  and  place 
of  the  next  Meeting  of  the  Conmiittee. 

Sec.  8. 
The  Method  of  Voting. 

In  divisions  at  the  General  Meetings  the  absolute  msjonty  of  the  delegates 
present  shall  decide.  In  the  case  of  equality,  tibe  vote  of  the  President  shall 
decide. 

If,  however,  any  delegate  demands  it,  a  division  may  take  place  according  to 
countries.  The  countries  which  have  less  than  10  millions  of  inhabitants  shall 
have  one  vote ;  the  countries  which  have  from  10  to  30  millions  of  inhabitants 
shall  have  two  votes;  the  countries  which  have  more  than  30  millions  of 
inhabitants  shall  have  three  votes.  The  delegates  of  each  country  must  come 
to  an  understandinff  among  themselves  to  decide  which  of  them  shall  be 
charged  with  giving  tne  vote  of  their  country. 

Sec.  9. 
The  Protocols  of  the  General  Meetings  and  the  Report  of  the  Proceedings  of  the 

Congress, 
The  Protocols  of  every  General  Meeting  should  be  read  and  confirmed 
either  at  the  end  of  the  Meeting  or  at  the  commencement  of  the  next. 

The  publication  of  the  Report  of  the  Proceedings,  as  well  as  the  printing, 
and  distribution  of  the  Protocols,  should  be  entrusted  to  the  Permanent  Com- 
mittee (Sec.  10),  or  to  a  Special  Committee. 

Sec.  10. 

The  Election  of  the  Permanent  Committee, 

For  the  interval  between  the  present  Congress  and  the  next,  the  Congress 
shall  choose  by  ballot  the  Members  of  a  Permanent  Committee,  which  shidl 
constitute  itself  by  the  election  of  a  President  and  a  Secretary. 
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Pbograhme. 

The  Permanent  Committee,  charged  by  the  First  International  Congress  of 
Vienna  with  the  adoption  of  preliminary  measures  for  the  convening  of  a 
second  meeting  of  the  same  nature,  in  carrying  out  the  commission  entrusted 
to  them,  hope  that  the  new  Congress,  starting  from  the  results  which  have 
been  alread]^  obtained  by  the  first,  will  not  only  carry  on  forther  the  uniformity 
which  is  so  important  K>r  Meteorologv,  but  also  will  contribute  materiidlv  to 
the  development  of  Meteorology  in  other  directions  by  promoting  mutual  in- 
vestigations on  a  large  scale.  In  order  that,  on  its  part,  nothing  should  be 
omitted  which  could  contribute  to  the  attainment  of  this  end,  the  Committee 
has  deemed  it  specially  important  to  prepare  carefully  the  materiids  for  dis- 
cussion for  the  future  Congress  in  the  following  way, — by  proposing:,  once  for 
all,  a  detailed  Programme  of  proceedings,  and  b^  requesting  certain  special 
persons  to  prepare  Reports  on  complicated  questions  and  submit  them  to  the 
Congress. 

M958.  0   ^  . 
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The  following  is  the  programine  of  questions  to  be  discussed,  which  the 
Committee,  after  consultation  with  the  delegates  to  the  First  Congress,  has 
de&nitely  adopted : 

1.  Regulations  for  the  Second  International  Congress  of  Meteorologists. 
Scheme  to  he  drawn  up  by  M.  Bruhns, 

2.  Beport  of  the  Committee  on  their  action  during  the  interval  between  the 
First  and  Second  Congress. 

To  he  drawn  up  by  Mr.  R.  H,  Scott,  the  Secretary  to  the  Committee, 

3.  Beport  on  the  conformity  with  each  other,  and  with  the  decisions  of  the 
Congress  of  Vienna,  of  instruments,  methods  of  observation,  and  publication 
of  observations  in  the  different  countries. 

4.  M.  Buys  Ballot  is  requested  to  prepare  a  report  on  the  methods  employed 
in  the  different  countries  for  obtainmg  true  Daily  Means  from  the  various 
combinations  of  hours  of  observation. 

Proposals  made  by  the  Committee, 

5.  The  Committee  proposes  the  general  adoption  of  the  forms  of  publication 
already  introduced  in  several  countries  for  observations  at  a  certain  number  of 
stations  of  the  second  order,  chosen  in  each  country  as  International  Stations. 
(See  the  Reports  of  the  Committee  for  1873  and  1874,  p.  9,  Third  Meeting  at 
Utrecht,  and  Appendix  F.) 

6.  The  Committee  recommends  the  general  adoption  of  the  code  of  figures 
for  Meteorological  Telegrams  proposed  at  its  fourth  meeting  at  Utrecht. 
(See  the  above  Beports,  pp.  12  and  14.) 

7.  The  Conunittee  is  of  opinion  that  it  is  impossible  at  present  to  compile 
general  Instructions  adapted  in  their  details  to  the  special  peculiarities  of  all 
coimtries  and  all  climates.  It  proposes,  therefore,  that  the  Congress  should 
confine  itself,  in  the  case  of  any  one  demanding  typical  Instructions,  to 
designating  those  of  the  existing  Instructions  which  are  most  conformable  to 
the  decisions  of  the  Congress. 

8.  The  Committee  proposes  to  establish,  by  small  annual  contributions  from 
all  countries  taking  part  in  the  Congress,  an  International  Fund,  for  the 
expenses  incurred  by  such  joint  undertakings  as  those  named  in  the  following 
sections,  and  the  expenses  of  postage  and  printing  for  the  Congress  and  its 
Permanent  Committee. 

M.  Bruhns  is  requested  to  draw  up  a  special  proposal  on  this  subject. 

9.  The  Committee  requests  the  delegates  to  prepare  for  the  (Congress  at 
Rome  a  catalogue  of  the  Meteorolo^cal  Observations,  both  published  and 
unpublished,  in  their  respective  countries. 

10.  The  Committee  proposes  to  have  a  comparison  made  of  the  standard 
barometers  and  thermometers  of  all  the  Meteorological  Institutes,  by  referring 
them  to  a  certain  barometer  and  thermometer  which,  for  the  time  being,  appear 
to  be  the  best  verified.  Inasmuch  as  the  International  Office  of  Weights  and 
Measures  of  Paris  will  be  in  possession  of  such  verified  standard  instruments* 
a  comparison  should  be  instituted  with  them,  and  they  should  serve  as  a  basis 
for  all  corrections.  At  the  same  time  any  questions  about  accurate  height 
above  sea  level  of  standard  barometers  should  oe  raised. 

M,  Wild  is  requested  to  draw  up  a  detailed  proposal  on  this  question. 

11.  The  Committee  draws  attention  to  the  importance  of  establishing  distant 
stations  and  supplying  them  with  the  necessary  instruments. 

12.  The  Committee  is  of  opinion  that  the  establishment  of  an  Inter- 
national Meteorological  Institute  is  at  present  not  possible,  nor  even  desirable, 
and  proposes  to  provide  for  the  functions  and  labours  which  might  devolve 
upon  such  an  institution  in  the  following  manner  :— 

(a.)  The  International  administrative  functions,  such  as  the  execution  of  the 
decisions  of  the  Congress,  the  convening  of  future  Congresses,  the 
care  of  joint  international  investigations  and  undertakings,  the 
administration  of  the  international  fund,  &c.,  will  be  confided,  as  is 
already  partly  the  case,  to  a  Permanent  Committee  elected  from  time  to 
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fcime  hj  a  Congress  and  required  to  give  an  account  of  its  action 
to  the  next  Congress. 
(5.)  As  res^ards  researches  whicH  embrace  a  considerable  portion  of  the  globe 
for  the  purpose  of  deducing  general  laws  in  Meteorology,  it  is  desuable 
that  permanent  relations  for  the  communication  of  materials  should 
be  established  between  the  different  central  institutes,  and  that  the 
publications  appearing  in  each  country  should  be  distributed  gratui- 
tously to  all  institutes  and  to  all  persons  who  take  part  in  the  investi* 
gations.  These  publications  are  to  be,  moreover,  rendered  genmlly 
accessible  throup^h  the  agency  of  booksellers.  These  international 
investigations  will  be  based  upon  the  publication  of  the  observations 
of  each  country  according  to  the  international  torm,  and  besides  on 
the  special  labours  which  each  country  may  be  willing  to  undertake 
with  regard  to  its  own  climate.  In  the  case  of  supplementary  infor- 
mation being  required  for  an^  countries^  it  is  desirable  that  a  suitable 
system  of  reciprocal  communications  should  be  devised. 

13.  The  Conmiittee  considers  the  following  subjects  as  possessing  a  general 
interest : — 

(a.)  The  critical  collection  and  discussion  of  all  existing  data  on  the  Diurnal 

and  Annual  Range  of  Air  Temperature^  and  attempts  to  deduce 

general  laws  therefrom. 
(b.)  The  critical  collection  and  discussion  of  all  existing  data  on  the  Diurnal 

and  Annual  Range  of  absolute  and  relative  Atmospheric  Humidity^ 

and  attempts  to  deduce  general  laws  therefrom, 
(c.)  The  critical  collection  and  discussion  of  all  data  on  the  Diurnal  and 

Annual  Range  of  the  Amount  of  Cloud.     * 
(d.)  Wind  tables  for  the  12  months  and  for  the  year. 
le.)  Tables  of  Precipitation  „  „ 

(/.)  New  tables  of  Atmospheric  Pressure^  with  isobars,  for  the  12  months 

and  for  the  vear. 
(g,)  Charts  of  the  Movements  of  Storms. 
(A.)  Daily  Synoptic  Charts,  embracing  considerable  portions  of  the  globe. 

(See  Art.  34). 

14.  The  Committee  proposes  to  organise,  in  connexion  with  the  Congress  at 
Rome,  an  exhibition,  as  complete  as  possible,  of  the  instruments  of  observation 
used  in  the  different  countries,  and  it  requests  Meteorologists. to  contribute 
thereto  by  sending  either  instruments  or  designs  to  Rome  {Bureau  Central 
Meteor ologiquey  Ministh'e  d' Agriculture). 

15.  The  Committee  recommends  the  establishment  of  rules  and  formulae  for 
reducing  barometric  readings  to  the  sea  level  in  a  uniform  manner. 

M.  Bruhns  is  requested  to  draw  up  a  report  upon  the  subject. 

16.  The  Committee  proposes  the  establishment  of  uniform  rules  for  deter- 
mining  the  fixed  points  of  thermometers. 

Messrs.  Pemet  and  Balfour  Stewart  are  requested  to  draw  up  reports  and 
proposals  upon  this  matter. 


Questions. 

17.  Can  definitive  rules  now  be  established  for  the  most  suitable  Exposure 
of  Thermometers  destined  to  give  the  Temperatnre  of  the  air? 

MM.  Buchan  and  Koppen  are  requested  to-draw  up  reports  (m  this  subject. 

18.  Have  additional  comparative  experiments  been  made  since  the  first 
Congress  for  forming  an  opinion  of  the  different  methods  for  determining  Earth 
Temperature,  which  give  more  definite  information  as  to  their  relative  value  ? 

MM-  Ebermayer  and  Everett  are  requested  to  draw  up  reports  on  this  subject. 

19.  Have  decisive  experiments  been  made  since  the  First  Congress  to  find  a 
simple  and  appropriate  method  for  determining  Radiation,  and  what  is  the 
relation  between  this  and  the  amount  of  Aqueous  Vapour  in  the  atmosphere  ? 

JIf.  Violle  is  requested  to  draw  up  a  report  on  this  sul^ect. 
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20.  What  progress  has  heen  made  in  methods  for  determimn^  the  Humiditj 
of  the  air? 

MM.  Alluard  and  Cantoni  are  requested  to  draw  up  reports. 

21.  What  progress  has  been  made  in  the  methods  of  determining  Evapora- 
tion? 

Messrs.  Cantoni  and  Ebermayer  are  requested  to  draw  up  reports  on  this 
subject, 

22.  Is  there  any  reason  to  change,  after  further  experience,  the  decisions  of 
the  First  Congress  respecting  the  instruments  and  methods  for  measuring  the 
quanti^  of  Rain  or  Snow? 

M.  Mohn  has  published  a  report, 

23.  How  may  absolute  values  of  the  Velocity  of  the  Wind  be  deduced  from 
the  direct  indications  of  different  anemometers  ? 

M.  Hojffmeyer  is  requested  to  draw  up  a  report. 

24.  Have,  since  the  last  Congress,  better  methods  been  discovered  for 
measuring  the  Ozone  in  the  atmosphere? 

26.  What  progress  have  the  methods  for  determining  Atmospheric  Elec- 
tricity made,  and  what  results  have  observations  of  this  kind  furnished 
hitherto  ? 

Mr,  Everett  has  already  published  a  report,  and  MM,  Cantoni,  Mascart,  and 
Sohncke  are  requested  to  draw  up  reports  upon  this  question. 

26.  Have,  since  the  last  Congress,  Hourly  Meteorological  Observations  been 
made  at  new,  and  especially  Continental,  stations  within  the  Tropics?  (See 
Beport  of  the  I  Vth  Commission,  Protocol  of  the  Sixth  Meeting  of  tne  Congress 
of  Vienna,  and  its  First  Supplement.) 

Mr.  Blanford  is  requested  to  draw  up  a  report, 

27.  What  progress  has  Meteorological  Telegraphy  made  since  the  first 
Congress,  and  how  can  we  contribute  to  its  development  ? 

Mr.  Scott  has  published  a  report,  and  M.  Neumayer  is  requested  to  draw  up  a 
report  thereon, 

28.  What  progress  has  Maritime  Meteorology  made  since  the  first  Congress  ? 
Mr.  Scott  has  published  a  report,  and  M,  Neumayer  is  requested  to  draw  up  a 

report  thereon. 

29.  What  results  have  the  Simultaneous  Observations  given,  and  how  may 
we  contribute  to  their  further  development? 

M.  Buys  Ballot  and  General  Myer  are  requested  to  draw  up  reports, 

30.  What  observations  do  we  possess  from  high  mountains  and  from  balloon 
ascents,  and  what  measures  should  be  taken  to  organise  these  observations 
more  completely  ? 

M.  Hann  is  requested  to  draw  up  a  report  thereon, 

31.  The  Committee,  after'  having  taken  co^izance  of  the  project  of 
"M,  Weyprecht  to  establish  several  observatories  m  the  Arctic  and  Antarctic 
regions,  so  as  to  organise  hourly  Meteorological  and  Magnetical  Observations 
to  be  made  simultaneousl^r  ul  around  the  Pole,  is  of  opinion  that  those 
observations  will  be  of  the  highest  importance  in  developing  Meteorology,  and 
in  extending  our  knowledge  of  Terrestrial  Magnetism.  It  thinks,  therefore, 
that,  in  the  interest  of  science,  they  should  recommend  general  participation  in 
ijiis  enterprise.  In  what  manner  can  the  Congress,  on  its  part,  contnbute  to 
the  success  of  the  enterprise  7 

M,  Mohn  has  submitted  his  proposals,  M,  Buys  Ballot  has  promised  a  report: 
and  M,  Neumayer  is  requested  to  submit  any  he  may  wish  to  make, 

32.  In  what  manner  should  we  proceed  to  establish  Meteorological  Stations 
in  distant  countries  where  observations  have  not  hitherto  been  made  ? 

M.  Mohn  has  published  his  views,  and  Mr,  Parkinson  has  made  a  proposal 
(regarding  the  South  Pacific). 

83.  Should  we  not  recommend  the  general  adoption  of  a  certain  First 
Meridian,  for  example,  that  of  Greenwich,  for  Synoptic  Charts  ? 
M,  Bruhns  is  requested  to  draw  up  a  report. 
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.34.  In  what  manner  can  we  best  orjg^anise  and  develop  the  construction  and 
publication  of  Synoptic  Charts  embracing  considerable  portions  of  the  globe  ? 
3f.  Hoffmeyer  is  requested  to  draw  up  a  report  on  this  question. 

35.  How  can  the  development  of  Meteorology  in  connezioki  with  Agriculture 
and  Forestry  be  forwarded  by  the  Congress  P 


N.B. — ^The  Committee  think  that,  in  order  to  avoid  misunderstanding,  they 
should  expressly  state  that  the  request  to  certain  persons  to  draw  up  reports 
on  any  questions  does  not  exclude  other  persons  &om  making  such  reports  on 
the  same  questions,  but  that  their  object  is  solelv  to  secure  at  least  one  report 
in  all  cases  upon  the  questions  indicated.  On  tne  other  hand,  it  seems  very 
desirable  that  other  Meteorologists  should  treat  the  subjects  in  question,  in 
order  that  the  Congress  may  possibly  see  them  treated  from  different  points  of 
view.  With  this  object  the  Committee  has  named  several  gentlemen  as 
reporters  on  the  different  questions.  All  persons  who  may  be  M-ilUng  to  under- 
take such  reports  are  requested  to  address  them  to  the  Secretary  of  the  Com- 
mittee (Mr.  R.  H.  Scott,  Secretary  of  the  Meteorological  Office,  116, 
Victoria  Street,  London,  S.W.)>  before  the  end  of  January  1879,  and,  if 
possible,  themselves  to  have  them  published  in  several  languages,  so  that  on 
the  one  hand  the  Committee  should  be  better  able  to  prepare  the 
materials  for  discussion  for  the  Congress,  and  on  the  other  hand  that  the 
reports  may  be  brought  to  general  knowledge  and  consideration  before  the 
opening  of  the  Congress. 

Buys  Ballot,  President,  Utrecht, 

Utrecht,  October  18th,  1878.  R.  H.  Scott,  Secretary,  London, 

For  the  Permanent  Committee  of  the  First 
Meteorological  Congress  at  Vienna, 


APPENDIX  IV, 

KePOKT  of  the  PEIUtfANBNT  COMMITTEE. 

Immediately  on  its  appointment  in  1873,  and  before  the  members  of  the  Introductory. 
Permanent  Committee  nad  left  Vienna,  a  preliminary  meeting  was  held  to 
constitute  the  organisation  of  the  Committee,  and  to  determine  upon  a  course 
of  action.  Three  meetings  have  since  been  held ;  one  in  Utrecht  in  September 
1874 ;  one  in  London  in  April  1876 ;  and  one  again  in  Utrecht  in  October 
1878.  The  reports  of  each  of  these  several  meetings  have  appeared  in  French, 
Grerman,  and  English,  and  are  in  the  hands  of  the  present  Congress. 

llie  subjects  specially  referred  to  the  Permanent  Committee  bv  resolutions  References  to 
of  the  Vienna  Congress  were  seven  in  number,  and  appear  in  tne  following  the  Oommittee. 
order  in  the  report  of  that  meeting. 

Resolution  21 . — ^The  International  Telegraphic  Code. 
„         22. — Maritime  Meteorology. 
„         24. — General  Instructions  for  all  Stations. 
„         25. — The  preparation  of  Normal  Standard  Instruments. 
„         26. — The  Scneme  of  publication  for  Stations  of  the  Second 

Order. 
„         28. — The  constitution  of  the  Permanent  Committee  itself. 
„         29.— The  Proposal  for  an  International  Meteorological  Institute. 
In  addition  four  proposals  were  referred  to  the  Permanent  Committee  by 
the  Congress. 

1.  Professor  Buvs  Ballot  for  the  establishment  of  an  Inteniational  Fund. 

2.  Dr.  Jelinek,  for  the  collection  of  information  on  existing  Meteorological 

Systems. 

3.  Dr.  Jelinek,  for  the  collection  of  information   on  existing  records  of 

observations. 

4.  General  Myer  for  the  organisation  of  simultaneous  observations. 

It  will  be  convenient  to  consider  Resolution  28  first,  as  it  refers  to  the  action 
of  the  Committee  itself. 
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OonBtituiion  of 
the  Committee. 

Bepresentative 
for  France. 

Death  of  M. 
Jelinek. 

Slection  of  Dr. 
Hann* 


Appointment  of 
asecretaiy. 


International 
telefinraphic  code. 


Maritime 
Meteorology. 


The  resolution  runs  as  follows : 

"  To  express  to  the  different  Governments  the  wish  that  a  new  international 
Confpress  should  be  convoked  in  three  years'  time. 

"  In  the  meantime  to  determine  on  the  appointment  of  a  Permanent  Committee. 

*'  The  Ck)mmittee  should  consist  of  seven  members  chosen  bv  the  present 
Congress,  and  it  has  the  power  to  fill  up  the  places  of  members  who  resign,  and 
eventually  to  increase  itself  bv  the  co-option  of  two  members  at  most. 

"  The  President  shall  also  be  chosen  bv  the  present  Congress. 

"The  Committee  will  have  the  duty  of  taking  care  of  the  carrying  out  of  the 
decisions  of  the  Congress,  and  of  arranging  for  the  convening  of  a  future 
Congress ;  and  it  shall,  by  continual  commumcations,  place  the  delegates  of  the 
present  Congress  in  cognizance  of  its  action  and  proceedings." 

The  Committee  has  exerted  the  right  of  co-option,  originally  conferred  upon  it, 
by  the  nomination  of  M.  E.  Mascart,  Directeur  du  Bureau  Central  Met^ro- 
logique  de  France,  as  representative  of  France  on  the  Committee.  It  has  not 
thought  it  expedient  to  co-opt  another  member.  It  has,  however,  had  to  deplore 
the  loss  by  death  of  one  of  its  most  valued  members,  Hofrath  Dr.  Carl  Jelinek, 
in  October  1876 ;  but  it  has  esteemed  itself  fortunate  in  being  able  to  fill  the 
vacant  place  by  the  election  of  Dr.  Julias  Hann,  the  worthy  successor  of  Dr. 
Jelinek  in  the  important  office  of  Director  of  the  Austrian  Meteorological 
System. 

A  slight  change  in  the  organisation  originally  contemplated  at  Vienna  was 
made  at  the  first  meeting  of  the  Committee  at  Utrecht,  by  the  appointment 
of  Mr.  Scott  as  Secretary,  to  assist  the  President  in  the  issue  of  circulars,  and 
in  the  management  of  the  correspondence  connected  with  the  business  of  the 
Committee. 

The  Committee  has  not  thought  it  necessary  to  publish  annual  reports  of 
its  action  as  originally  proposed,  but,  as  already  explained,  has  issued 
Reports  corresponding  to  each  of  its  several  meetings. 

The  other  references  to  the  Committee  will  now  be  considered  seriatim. 

Resolution  21.  . 

"The  existence  of  a  system. of  Weather  Telegraphy  in  every  country  is 
declared  to  be  a  necessity. 

"  The  report  of  the  Ciongress  contains  detailed  suggestions  on  the  principles 
and  practice  of  Weather  Telegraphy,  and  a  special  report  on  the  subject  has 
been  published. 

"  Tne  Permanent  Committee  is  commissioned  to  propose  a  uniform  system  of 
cypher  for  Weather  Telej?raphy,  and  to  circulate  it  amongst  the  directors  of 
the  several  Central  Institutes.'^ 

A  scheme  was  proposed  at  the  meeting  in  1874,  and  approved,  as  described 
in  the  Report  of  the  Permanent  Committee  for  that  year.  It  has  since  been 
very  generallv  adopted  in  Europe,  as  appears  from  the  Report  on  the  subject 
of  Weather  Telegraphy  presented  to  the  present  Congress. 

At  the  same  time  tne  Committee  would  point  out  that  Dr.  Hann  and 
M.  Rikatcheff  have  recently  made  proposals  for  slight  modifications  of  this  code. 

The  Report  of  the  Committee  appointed  at  the  Leipzig  Conference  in 
1872,  on  the  subject  of  Weather  Telegraphy  and  Storm  Warnings,  has  been 
published  in  full  m  English  and  German,  and  a  copy  accompanies  the  present 
Keport. 

Resolution  22. 

"  The  Congress  declares  it  to  be  very  desirable  that  each  country  should, 
if  possible,  collect  all  its  meteorological  observations  at  one  place,  in  order 
to  undertake  the  organisation  of  the  investigations  at  the  same  place.  The 
Institute  should  be  established  as  near  as  possible  to  the  sea. 

"The  Congress  is  of  opinion  that  the  institute  for  Maritime  Meteorology 
named  in  the  first  proposition,  might  best  be  placed  under  the  general  manage- 
ment of  the  Chief  Institute  of  the  country. 

"  In  consideration  of  the  fact  that  it  will  not  be  possible  to  devote  to  Maritime 
Meteorology  at  the  present  Congress  a  comprehensive  consideration  corre- 
sponding to  its  importance,  but,  on  the  other  hand,  as  it  seems  that  a  mutual 
understanding  of  the  individual  maintime  nations  in  regard  thereto  is  necessary, 
the  Meteorological  Congress  declares  that  the  convening  of  a  Maritime  Meteoro- 
logical Conference  is  desirable. 
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"The  preparation  for  this  Conference  is  to  be  entrusted  to  a  Sub-Committee 
to  be  named  by  the  Congress." 

A  conference  on  the  subject  was  held  at  the  Meteorological  Office  in  London, 
in  August  1874,  and  was  attended  bj  24  representatives  coming  from  14 
different  countries. 

The  report  of  the  proceedings  has  been  published  in  English,  and  a  copy 
accompanies  the  present  report. 

The  Permanent  Committee  may  point  out  as  an  indirect  result  of  the  Con- 
ference in  London,  the  recent  organisation  in  more  than  one  European  country, 
of  special  offices  for  the  discussion  of  Maritime  Meteorology  as  recommended 
by  the  Vienna  Congress. 

Reports  on  this  subject  are  submitted  to  the  present  Congress  by  M. 
Neumayer  and  Mr.  Scott. 

Resolution  24. 

"  The  Congress  recommends  the  Permanent  Committee,  if  possible  by  April  General  in- 
1874,  to  prepare  instructions  for  the  institution  and  discussion  of  meteoro-  *  ^<^i<>^« 
logical  observations,  to  distribute  them  then  in  separate  copies  to  all  members 
of  the  Congress,  and  subsequently,  if  possible,  after  paying  all  possible  attention 
to  the  remarks  which  have  been  received,  to  proceed,  at  the  latest  in  June,  to 
edit  and  publish  them  definitively." 

In  the  programme  for  the  present  Congress  the  opinion  of  the  Permanent 
Committee  is  expressed  that  it  is  not  possible  to  cany  cut  this  resolution. 

Resolution  25. 

"  The  Congress  recommends  aU  central  offices  to  adopt  real  standard  baro-  Standard  in- 
meters,  i.  e.,  instruments  which  allow  of   the  determination  of  atmospheric  strumeuts. 
pressure  according  to  its  definition  in  absolute  measure.    The  Permanent 
Committee  is  commissioned  to  determine  the  conditions  which  such  an  instru- 
ment  should  fulfil. 

'*  At  the  same  time  the  comparison  by  means  of  good  portable  barometers 
should  not  be  rejected,  and  the  Permanent  Committee  is  instructed  to 
investigate  the  best  manner  in  which  the  comparison  of  the  standard  barometers 
at  the  several  central  offices  can  be  effected. 

"  The  Congress  considers  it  to  be  the  business  of  each  central  office  to  prepare 
a  standard  thermometer  for  itself  on  scientific  principles,  and  it  recommends  all 
central  offices  to  forward  all  the  Kew  standard  thermometers  which  thev  either 
already  possess  or  will  presently  procure,  to  a  gentleman  to  be  indicated  by  the 
Permanent  Committee,  who  shall  be  entrusted  by  it  with  the  careful  comparison 
of  all  these  with  each  other,  and,  if  possible,  also  with  the  Air  Thermometer." 

Reports  from  M.  Wild  on  Standard  Barometers,  and  from  M.  Pemet  on 
Standard  Themometers  are  submitted  to  the  present  Congress. 

Resolution  26. 

**  Each  director  is  to  choose  in  his  own  district  a  number  of  stations  for  inter-  International 
national  objects,  and,  for  the  publication  of  observations,  is  to  adopt  a  common  Ucition. 
form  (within  the  limits  laid  down  by  the  hours  of  observations),  which  form  is 
to  be  proposed  by  the  Permanent  Committee  after  inquiry  from  the  directors  of 
the  central  offices." 

This  subject  was  referred  to  MM.  Jelinek  and  Wild  by  the  Permanent 
Committee.  The  schemes  proposed  independently  by  these  gentlemen  were 
discussed  at  the  meeting  at  Utrecht  in  18/4,  and  the  resulting  plan  was 
embodied  in  the  report  of  that  meeting. 

In  this  form  it  was  submitted  to  the  directors  of  the  Central  Institutes  by 
circular  dated  February  19th,  1876. 

It  has  been  very  generally  approved,  as  is  evidenced  by  its  adoption  in  most 
European  countries.  Almost  the  only  objection  to  it  which  has  been  raised 
has  been  that  contained  in  the  letter  of  the  Scottish  Meteorological  Society, 
printed  in  the  report  of  the  Permanent  Committee  for  1876,  to  which  com- 
munication the  Committee  replied  in  the  body  of  that  report. 

The  form  is  now  proposed  to  the  Congress  for  final  and  definite  adoption. 

Resolution  29. 

"  1.  The  Congress  holds  the  establishment  of  an  International  Institution  for  The  Interna- 
the  advancement  of  Meteorology  as  really  useful  and  desirable.  tional  Institute. 
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''2.  The  Congress  furnishes  the  Permanent  Committee  with  instnictions  to 
investigate  all  the  questions  bearing  on  the  establishment  of  this  institution 
and  to  propose  a  detailed  scheme.  The  committee  should  publish  the  result  of 
its  inquiry  and  proposals  in  the  course  of  the  vear  1874,  and  should  disseminate 
them  as  widely  as  possible,  so  that  they  can  be  taken  into  consideration  by  a 
future  Meteorological  Congress." 

This  subject  has  received  the  most  careful  consideration  of  the  Committee, 
and  the  result  of  its  deliberations  is  contained  in  article  12  of  the  draft 
programme  for  the  present  Congress. 

Additional  Propositions. 

Proposal  made  by  Prof.  Buys  Ballot : — 
The  Interna-  "  Should  we  not  express  the  hope  that  an  International   Fund  should  be 

tional  Fund.        established,  out  of  which  observatories  on  islands,  and  at  outlying  localities^ 
can  be  organised  and  maintained  ?  " 

This  subject  forms  article  8  of  the  draft  programme,  and  a  report  on  it  has 
been  prepared  by  Dr.  Bruhns. 

Proposals  made  by  Dr.  C.  Jelinek  : — 

Reports  on  "The  Congress  should  take  into  consideration  whether  it  would  not  be  well 

existing  ^sterns  to  request  the  heads  of  the  various  systems  of  meteorological  observations  to 

and  records.         furnish  reports  of  as  uniform  a  character  as  is  possible,  on  the  organisation  of 

their  systems  of  obser^'ation,  and  especially  of  their  central  institution  (if  there 

be  one),  and  on  the  condition  of  meteorological  investigations  and  publications, 

as  well  as  on  desirable  developments  and  improvements.    These  reports  should 

be  collected  and  printed  in  a  publication  to  be  selected  by  the  Congress. 

'*  The  Congress  should  take  into  consideration  whether  it  would  not  be  well  in 
the  interest  of  facilitating  meteorological  investigations  to  request  the  heads  of 
the  various  systems  of  observations  to  state  how  many  long-continued  series  of 
observations,  printed  or  not,  exist  in  their  respective  countries.  In  the  case  of 
printed  observations  the  title  of  the  publication  (including  publisher's  name 
and  the  price)  should  be  given,  and  in  the  case  of  unprinted  ones,  the  mode  in 
which  either  extracts  or  copies  can  be  procured.  For  the  most  important 
meteorological  elements  the  mean  values  should  be  given,  with  indication  of 
the  years  from  which  they  have  deduced. 

"The  contents  of  these  communications  should  be  published  by  a  special 
committee  to  be  chosen  by  the  Congress,  and  in  a  manner  to  be  determined 
by  that  committee." 

The  two  proposals  relative  to  the  collection  of  information  on  existing 
systems  of  observation  and  on  the  condition  of  the  published  MeteorologiciS 
records  in  each  country  were  embodied  in  separate  circulars  printed  in  the 
report  for  1874,  and  the  replies  thereto  have  been  printed  in  the  report  for 
1876.  A  suggestion  of  a  similar  nature  to  Dr.  Jelinek's  second  proposal 
forms  article  9  of  the  present  programme. 
Simultaneous  ^^  *^®  Vienna  Congress  a  proposal  was  made  by  Brigadier  General  Myer 

observations.        to  the  following  efPect : — 

"  That  it  is  desirable  that,  with  a  view  to  their  exchange,  at  least  one  uniform 
observation  of  such  character  as  to  be  suitable  for  the  preparation  of  synoptic 
charts  be  taken  and  recorded  daily  and  simultaneously  at  as  many  stations  as 
practicable  throughout  the  world. 

This  was  really  a  revival  of  a  su^^gestion  made  more  than  twenty  years  pre- 
viously by  Professor  Buys  Ballot  m  PoggendorfiTs  Annalen.  It  has,  however, 
been  carried  into  effect,  and  a  large  number  of  stations,  more  especially  in 
Europe,  have  furnished  observations  taken  daily  at  the  appointed  epoch  of 
time.  The  history  of  the  development  of  this  system  will  be  found  in  the 
reports  of  the  Permanent  Committee.  It  was  at  first  contemplated  by  that 
body  that  the  European  simultaneous  observations  should  be  made  accessible  to 
meteorologists  by  a  special  publication,  but  the  extreme  liberaUty  of  the 
Government  of  the  United  States,  in  distributing  the  printed  records  of  these 
observations  gratuitously,  has  rendered  the  preparation  of  a  special  European 
publication  unnecessary.  A  report  on  the  subject  of  simultaneous  observa- 
tions has  been  prepared  by  M.  Buys  Ballot. 
Capt.Hoffmeyer's  At  the  same  time  the  Committee  has  to  report  to  the  Conpess  that  it 
Atlas.  has  from  the  first  strenuously  supported  the  undertaking  of  Captain  Hoffmeyer 
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to  publish,  by  means  of  special  subscriptions,  Synoptic  Charts  for  Europe  and 
the  North  Atlantic.  These  charts  have  been  issued  for  a  period  of  27  months 
from  September  1873  to  November  1875  inclusive,  and  the  Committee  under- 
stand that  their  preparation  for  a  period  of  12  months  further  is  secured. 

It  seems  unnecessary  to  enter  into  particulars  as  to  the  proceedings  of  the 
Permanent  Committee,  as  these  are  fully  detailed  in  its  three  reports  which  are 
in  the  hands  of  the  Congress. 

The  Committee  has  prepared  Byelaws  and  a  Programme  for  submission 
to  the  present  Congress,  and  it  will  be  convenient  to  conclude  the  present 
report  with  a  notice  of  the  difiFerent  reports  which  have  been  proposed  for  the 
Congress.  These  reports  have  reference  to  the  following  questions  :  Nos.  3, 
4,  8,  10,  15,  16,  17,  18,  19, 20,  21,  22,  23,  25,  26,  27,  28,  sS,  30,  31,  32,  33,  34, 
35. 

3.  No  person  was  named  for  the  report  on  the  degree  to  which  the  resolu^ 

t'tons  of  the  Vienna  Congress  have  been  carried  out,  and  no  report 
has  been  received. 

4.  M.  Buys  Ballot  has  prepared  a  report  *'  Sur  la  reduction  des  moyennes 

"  des  observations  eu  vraies  moyennes." 
8.  MM.  Bruhns  and  Wild  have  prepared  Reports  on  the  International  Fund. 
10.  M.  Wild  has  prepared  a  report  on  the  Comparison  of  Standard  Instru- 
ments. 

15.  M.  Bruhns  has  prepared  a  Report  on  the  Reduction  of  Barometrical 

Readings  to  Sea  Level. 

16.  M.   Pemet  has  prepared  a  report  on  the  determination  of  the  fixed 

points  on  thermometer  scales.  M.  Balfour  Stewart  has  declined,  con- 
sidering that  it  is  premature  to  make  any  positive  statements  on  the 
subject. 

17.  Neither  Mr.  Buchan  nor  M.  Koppen  have  as  yet  prepared  reports  on 

Thermometer  Exposure,  but  the  Committee  has  received  reports  on  this 
question  from  MM.  Cantoni,  Capello,  and  Wild. 

18.  MM.  Ebermayer,  Cantoni,  and  Wild  have  prepared  reports  on  Earth 

Temperature.  M.  Everett  regrets  to  be  unable  to  find  time  to  write  a 
report  on  the  subject. 

19.  M.  VioUe  has  prepared  a  report  on  Solar  Radiation. 

20.  M.  Cantoni  has  prepared  a  report  on  Hygrometrical  Observations.     M. 

AUuard  has  not  furnished  one. 

21.  MM.  Cantoni  and  Ebermayer  have  prepared  reports  on  Evaporation. 

22.  M.  Mohn  has  prepared  a  report  on  the  Measurement  of  Rain. 

23.  M.  HofiFmeyer  has  declined  to  prepare  a  report  on  Anemometry,  but 

MM  .Capello  and  Wild  have  prepared  reports  thereon. 

24.  MM.  Everett,  Denza,  and  Palmien  have  prepared  reports  on  Atmospheric 

Electricity.  None  has  as  yet  been  received  from  M.  Cantoni,  and  M. 
Sohncke  has  declined  to  prepare  a  report. 

26.  M.  Blanford  has  prepared  a  report  on  the  Meteorological  Stations  in  Low 

Latitudes. 

27.  Mr.  Scott  has  prepared  a  report  on  Meteorological  Telegraphy ;  none 

has  as  yet  been  received  from  M.  Neumaver.  MM.  Hann,  Pittei, 
and  Rikatcheff  have  made  certain  proposals  on  the  subject  to  the 
Congress. 

28.  Mr.   Scott  has  prepared   a  report  on  Maritime  Meteorology,  and    M. 

Neumayer  has  prepared  one  specially  referring  to  the  history  and  state 
of  Maritime  Meteorology  in  Germany.  MM.  rittei  and  RikatchefE  have 
made  some  proposals  on  the  subject. 

29.  M.  Buys  Ballot  has  prepared  a  report  on  Simultaneous  Observations, 

none  has  as  yet  been  received  from  General  Myer. 

30.  M.  Hann  has  prepared  a  report  on  the  Observations  from  Mountain 

Stations  and  Balloon  Ascents. 

The  latter  subject  has  been  brought  under  the  notice  of  Aero* 
nautical  Societies  in  accordance  with  instructions  from  the  Permanent 
Committee. 

The  subject  of  the  increase  or  decrease  of  glaciers,  which  stands  in 
close  connexion  with  Mountain  Observations,  has  been  discussed,  at 
the  suggestion  of  Dr.  Hann.  It  has  been  submitted  to  the  several 
Alpine  Clubs,  and  replies  from  the  respective  secretaries  are  presented 
herewith. 
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31.  MM.  Mebn  and  Buys  Ballot  have  prepared  reports  on  M.  Weypreolif  8 

plan  for  the  establishment  of  Arctic  and  Antarctic  Stations. 

Dr.   Neumayer    has  contributed  a  Memorandum  on  the  Scientific 
Exploration  of  the  Antarctic  Regions. 

32.  M.  Mohn  has  prepared  a  report  on  the  possibility  of  establishing  stations 

in  distant  localities,  and  M.  Parkinson  has  submitted,  through  M.  Wild, 
a  proposal  for  a  Meteorological  Organisation  for  the  Pacific,  with  Upola 
in  the  Samoan  group  as  a  centre. 

33.  M .  Bruhns  has  prepared  a  report  on  the  choice  of  a  First  Meridian. 

34.  M.  HofEmeyer  has  prepared  a  report  on  the  construction  of  Synoptic 

Charts. 
Dr.  Neumayer  gives  an  account  of  an  arrangement  between  himself  and 
Capt.  Hoffmeyer  on  a  plan  for  issuing  the  Synoptic  Charts  in  future. 

35.  MM .  Bruhns,  Denza,  and  Lorenz  have  prepared  reports  on  the  development 

of  Meteorology  in  connexion  with  Agriculture  and  Forestry. 
In  connexion  with  this  subject'  the   Permanent  Committee  would  direct 
the  special  notice  of  the   Congress  to  the  resolutions  of  the  International 
Statistical   Congress  of  Buda-Pesth   1876,  contained  in  the  Report  of  the 
Permanent  Committee  for  1878. 

Proposition  of  the  Fourth  Section  of  the  International  Statistical  Congress 
at  Buda-Pesth  in  1876,  relative  to  Agricultural  Meteorology. 

1.  The  Congress  recommends  to  the  Governments  of  idl  countries  to  insti- 
tute special  observations  relative  to  Agricultural  Meteorology,  to  be  afterwards 
centralized,  discussed,  ahd  regularly  published  by  the  Governments  or  scientific 
establishments. 

2.  The  Congress  requests  the  Governments  to  cause  their  agents  (crop 
reporters)  to  send  to  them  monthly  reports  on  the  state  of  vegetation  of  cereals 
in  their  districts. 

3.  The  Congress  recommends  the  Governments  to  institute  observations 
with  the  object  of  ascertaining  the  influence  on  climate  of  the  destruction  of 
forests  and  of  planting  trees. 

4.  The  Congress  expresses  the  wish  that  observations  relating  to  thunder- 
storms, hail  as  well  as  periodical  phenomena  respecting  the  flora  and  fauna, 
may  be  taken  at  the  greatest  possible  number  of  points  in  each  country,  and 
that  the  results  of  these  observations  be  centraHzed,  co-ordinated,  and 
published. 

5.  The  Congress  expresses  the  wish  that  a  certain  number  of  meteorological 
observatories  should  establish  international  telegraphic  communications  between 
themselves  in  order  to  transmit  to  each  other  observations,  with  the  view  of  i;he 
establishment  of  weather  forecasts  for  the  benefit  of  agriculture  and  commerce. 
It  requests  that  these  observations  may  be,  as  far  as  possible,  immediately 
brought  to  the  knowledge  of  the  crop-reporters  and  distributed  among  the 
public,  especially  with  the  object  of  preventing  the  effects  of  frosts,  floods,  &c. 

6.  The  Congress  charges  its  permanent  Committee  with  the  communication 
of  these  proposals  to  the  Meteorological  Congress  which  will  be  held  at  Rome 
in  1877,  and  in  case  of  an  understanding  being  established  between  the 
Permanent  Committees  of  the  two  Congresses,  to  submit  the  definitive  wish  of 
the  Congress  relative  to  agricultural  meteorology  to  the  Governments  of  the 
different  countries. 

Cirrus  obser-  ^^^  Committee  would  also  mention  the  proposal  of  M.  Hildebrandsson  of 

vatioiis.  Upsala,  relating  to  Cirrus  Observations,  a  subject  which  appears  to  it  to 

possess  very  great  importance. 

The  Committee  cannot  conclude  this  Report  without  expressing  its  heartfelt 
grief  at  the  irreparable  losses  which  the  science  has  sustained,  since  the  date 
of  the  Vienna  Congress,  in  the  successive  deaths  of  Jelinek,  Le  Verrier,  Secchi, 
and  even  as  the  Congress  is  assembling  of  W.  Heinrich  Dove,  the  founder  of 
the  entire  superstructure  of  accurate  chmatological  knowledge. 

The  Committee,  with  these  words,  replaces  in  the  hands  of  the  Congress  the 
powers  entrusted  to  it  at  Vienna  in  1873. 

Robert  H.  Scott, 

Secretary  to  the  Permanent  Committee. 

Rome,  April  10th,  1879. 
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APPENDIX  V. 


ExTBACTS  from  Appendix  No.  Vlll.  to  Bbport  of  Tbbasurt 
Committee  on  MBTEOROLOGr,  1877.* 

Information  obtained  from  Replies  to  Questions  contaiDed  in  Circular 
addressed  to  Meteorological  Departments  in  Foreign  CouNTRiES.t 

Question  1. — How  many  stations  are  there  in  your  system  F 

(a)  How,many  of  the  \st  order? 

[h)      „      „  2nd     „ 

(c)      „      „  3rrf      „ 

Austria. — 259,  (a)  5,  {b)  120,  (c)  78.    Stations  only  recording  quantity  of 

rain,  56. 
Hungary. — 98,  (a)  2  including  tbe  Central  Office,  {h)  84  (bar.,  pschr.,  rain- 
gauge,  &c.),  (c)  12,  (thermom.  and  rain-gauge). 
BADEN.-16,  (a)  0,  {b)  12,  (c)  4. 
Bavaria. — 8  official  and  several  private  stations. 

(a)  1  at  Munich  Observatory. 

(b)  7,  (c)  none. 
Belgium. — No  reply. 
Denmark.— 177,  (a)  1,  (6)  16,  (c)  160. 
France. — No  reply. 

Hamburg. — At  present,  11,  projected,  31.    At  present  (a)  6,  (6)  4,  (c)  1. 

Projected  (a)  9,  (b)  0,  (c)  4  and  18.J 
Holland.— 10,  (a)  2,  (b)  3,  (c)  5,  and  30  of  the  4th  order. 
Italy.— 82,  (a)  8,  (b)  20,  (c)  54. 
Portugal.— 16,  (a)  0,  (6)  11,  (c)  6. 
Prussia. — No  reply. 
Russia. — 129  at  work,  (a)  8,  (6), 101,  (c)  20,  beside  the  250  rain  and  weather 

stations  of  the  Geographicisd  Society. 
Saxony.— 28,  (a)  1,  {b)  20,  (c)  7. 
Sweden. — 29,  (a)  1  (Upsala  independent  of  Central  Institute)  (b)  28,  (c) 

none  under  Central  Institute. 
Norway. — 50,  (a)  0,  {b)  32,  (c)  18  and  130  for  thunderstorms  alone. 
Switzerland. — 68.    llic  number,  however,  varies  somewhat  from  year  to 

year  ( averages  about  70)  (a)  3,  (Geneva,  St.  Bernard,  Berne)  {b)  45, 

variable  (c)  20,  variable. 
United  States.— 102.    88  stations  make  full  telegraphic  reports;  1 1  make 

full  observations  and  report  by  mail ;  3  are  printing  stations  at  which 

meteorological  observations  are  not  made.    There  are  besides,  20  river 

stations  under  the  direction  of  the  Signal  Office. 
Total  of  daily  reports  filed  at  the  Office  of  the  Chief  Signal  Officer  now 
numbers  as  follows : 

Daily  service  simultaneous  reports  ••  .  - 

International  daily  simultaneous  reports    - 

Reports  of  voluntary  observers        w.  -  - 

Reports  of  medical  corps  of  the  Army 
»f  >,  Navy 

Grand  total  of  daily  reports  received  regularly  for  dig* 
cussion    -------    8/7 

(Annual  Report  for  1865,  p.  93.) 
Canada. — 107  stations  at  present.    Volunteer  observers  are  added  from  time  to 
time,  while  others  drop  off.'   Such  of  the  drum  agents  as  are  also  regular 

*  Report  of  the  Treasury  Committee  appointed  to  inquire  into  the  conditions  and  mode  of 
administration  of  the  annual  fn^nt  in  aid  of  Meteorolo^cal  Observations.  Presented  to  both 
Houses  of  Parliament  by  command  of  Her  Majesty. 

t  The  information  has  reference  to  the  year  1876.  The  statistics  as  regards  England  are 
eontained  in  the  body  of  the  Report,  and  therefore  do  not  And  a  place  in  an  Appendix  to  that 
Report.  As  regards  the  United  States,  no  reply  to  the  circular  was  received  from  Washington, 
and  the  answers  to  the  several  questions  have  been  compiled  from  the  published  Reports  of 
the  Ohief  Signal  Office. 

X  These  last  18  will  only  record  wind  regularly  and  barometrical  alterations  during  storms. 
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observers  are  included  in  the  aomber  107 ;  but  there  are  also  13  dram 
agents  whose  reports  relate  only  to  storms  and  storm  warnings,  (a)  The 
Toronto  observatoij  is  in  strictness  the  only  station  of  the  first  order,  but 
there  are  10  stations  which  may  be  regarded  m partially  of  the  first  order. 
They  hold  a  rank  higher  than  those  of  the  seoond  order,  as  obsenrsr 
tions  of  some  of  the  elements  are  taken  night  and  day  at  equal 
intervals  of  three  hours  or  at  equal  intervals  of  two  hours.  Seven  of 
these  stations  are  furnished  with  anemographs.  (6)  33,  exclusive  of 
the  two  stations  which  are  partially  of  the  nrst  order.  Two  of  these 
have  anemographs,    (c)  58. 


(a) 

w 

(c) 

Extra. 

Total. 

Austria 

• 

5 

120 

78 

56 

259 

Hungary 

. 

2 

84 

12 

— 

98 

Badbn 

. 



12 

4 

— 

16 

Bavaria 

. 

1 

7 

— 



18 

Belgium.    No  reply. 

Dbnmark 

• 

1 

16 

160 

— 

177 

Francs.    No  reply. 

H-B-o  {u:^T 

- 

6 
9 

4 

1 
4 

18 

11 
31 

Holland 

. 

2 

3 

5 

30 

40 

Italy 

_ 

8 

20 

54 

— 

82 

Portugal 

. 

... 

11 

5 

— 

16 

Prussia.    No  reply. 

Russia 

. 

8 

101 

20 

— i. 

♦129 

Saxony 

• 

1 

20 

'  7 

_ 

28 

SWBDBN 

. 

1 

28 

_ 

29 

Norway 

• 

.^ 

32 

18* 

130 

180 

Switzerland 

• 

3 

45 

20 

— 

68 

United  States 

• 

88 

11 

3 

20 

122 

Canada 

- 

11 

58 

58 

— 

107 

Question  2. — Are  these  stations  at  which  no  self-recording  instrtments  are  used, 
btU  only  eye  observations  made  ? 
(a)  ffso,  to  what  purposes  are  the  latter  put  F 

Austria. — At  the  five  stations  of  the  first  order  registering  instruments  are 
used.  Eye  observations  are  verified,  sometimes  reduced,  and  alwavs 
kept  for  reference  at  the  Central  Meteorological  Institute.  The 
monthly  and  yearly  results,  to  be  used  for  climatological  investigations, 
are  published  for  eJl  stations  in  the  Jahrbuch  der  Central  Anstalt. 

Hungary. — At  all  stations  eye  obser^'ations  are  made ;  self-recording  appa- 
ratus exists  only  at  the  Central  Station  of  Buda-Pesth  and  at  Agram ; 
in  Agram  and  Buda-Pesth  barometer,  thermometer,  Robinson's  anemo- 
meter. Besides  these  are  self-recording  anemometers  in  Zeugg  and 
Carlstadt  (Croatia), 
(a)  Cistern  barometer,  psychromcter,  rain-gauge,  and  eventually  a  wind 
vane. 

Baden. — No  self-recording  instruments. 

Bavaria. — ^At  the  station  of  the  Ist  order  some  self-recording  instruments 
are  to  be  found. 

Belgium.— No  reply. 

Denmark. — The  institute  possesses  no  self-recording  instruments. 

France. — No  reply. 

Hamburg. — At  six  stations,  including  Hamburg,  self-recording  anemometers 
are  already  placed,  in  three  others  these  will  be  erected ;  a  barograph  is 
now  acting  in  Hamburg  ;  of  the  other  stations  at  least  three,  possibly 
even  seven,  will  receive  barographs. 

Holland. — At  four  stations  there  are  self-recording  instruments,  (a)  The 
eye  observations  are  published  as  well  as  the  others. 

*  In  addition  to  the  8&0  rain  and  weather  stations  of  the  Geographical  Society. 
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Italy.— The  stations  of  the  first  order  are  provided  with  registering  instru- 
ments for  the  larger  part  of  meteoric  phenomena.  Those  of  the  second 
order  are  also  provided  with  them,  but  only  for  some  of  the  phenomena. 
The  others  register  only  the  direct  or  eye  observations. 

Portugal. — Yes.  (a)  The  observations  of  the  continental  stations  and  Arom 
Funchal  are  published  in  the  daily  report  of  the  Government  Journal, 
and  in  other  newspapers.  The  observations  of  aU  the  stations  are  pub- 
lished in  the  "Annaes  do  Observatorio  do  Infante  D.  Luiz."  Those 
of  the  three  international  stations  are  published  in  schedules  as  adopted 
by  the  Congress  of  Vienna. 

PBU88IA. — No  reply. 

Russia. — ^The  stations  of  the  Ist  order  have  partly  self-recording  instruments ; 
all  stations  of  the  2nd  order  make  only  eye  observations,  which  are  pub- 
lished in  extenso  in  the  annals  of  the  Central  Observatory. 

Saxony. — Only  at  stations  of  the  1st  order  are  self-recorded  observations 
made ;  at  all  others  only  eye  observations, 
(a)  For  climatolo^v. 

Sweden. — Yes,  wiui  the  exception  of  Upsala. 

Norway. — Yes. 
(a)  Printed  in  Jahrbuch. 

Switzerland.— Self-recording  instruments,  the  data  of  which  are  published, 
exist  only  at  Bern.  At  St.  Bernard,  and  at  Geneva,  direct  observations 
are  made  from  6  a.m.  to  10  p.m.  at  intervals  of  two  hours. 

United  States. — No  self-recording  instruments  yet  used. 

Canada. — No  self-recording  instruments,  excepting  anemographs,  are  in  use 
out  of  Toronto.  12  stations  report  to  Toronto  three  times  daily  by 
telegraph  for  purposes  of  prognostication.  These,  as  well  as  those  of 
the  (partial)  first  order,  and  those  of  the  second  order,  report  weekly  by 
mail ;  while  stations  of  the  third  order  report  by  mail  monthly,  (a) 
The  reports  received  by  mail,  aftier  examination  and  intercomparison, 
are  arranged  in  forms  suited  for  the  discussion  of  various  scientific 
questions.  The  rei)orts  are  also  employed  for  tracing  out  the  results  of 
rormer  prognostications. 

Question  3. — What  means  are  taken  to  ensure  correctness  at  all  the  stations? 

Austria. — Correctness  is  ensured  principally  by  comparing  the  results  of 

observations  made  in  two  or  more  stations  situated  in  the  vicinity  of 

each  other. 
Hungary.— By  the  distribution  of  similar  verified  instruments  and  the  use 

of  the  tables  of    reduction  calculated  by  the  Central  Office.     Tlie 

instruction  is  quite  analogous  to  that  of  the  Austrian  Organisation. 
Baden. — Yearly  tours  of  inspections. 
Bavaria. —The  stations  are  from  time  to  time  inspected  and  the  instruments 

tested. 
Belgium. — No  reply. 
Denmark. — Annual  inspections;  frequent  testing  of  instruments  by  the 

observers;    monthly  discussions  of  the  results   of  the  observations 

with  the  aid  of  synoptical  charts  constructed  for  pressure,  temperature, 

rain. 
France. — No  reply. 
Hamburg. — Reffiuar  yearly  and  also  occasional  inspections,  further  control 

through  tne  daily  telegrams  and  the  monthly  tables. 
Holland. — Continual  comparison  every  month.    As  soon  as  a  station  records 

an  improbable  observation  I  inquire  after  that.    Moreover,  I  have  two 

different  barometers  at  each  place,  observed  by  two  different  persons. 
Italy. — For  the  stations  of  the  first  and  second  order  the  instruments  are 

compared  and  inspections  are  made. 
Portugal. — Instruments  of  the  same  model  all  compared  with  the  standards 

of   this  observatory,  where  the    observers  must  have  one  month's 

practice. 
Prussia. — No  reply. 
Russia.— The  instruments  are  verified  at  the  Central  Observatory  and  the 

stations  inspected  from  time  to  time. 
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Saxony. — ^The  instraments  are  in  tbe  first  place  all  verified  individually,  and 
by  the  comparison  of  the  results  of  the  stations  one  with  another  a 
proof  is  obtained  of  the  correctness  of  the  observations. 

Sweden. — Examination  of  the  journals  sent  in,  and  tours  of  inspection. 

Norway. — Inspection.    Construction  of  curves  and  charts. 

Switzerland. — Comparative  critical  examination  of  the  tables  leads  to  the 
instant  discovery  of  large  and  constant  errors.  Correspondence  and 
inspections. 

United  Stater. — Frequent  inspection^  and  also  examination  of  returns  at 
Central  Office.    (See  answer  to  question  9.) 

"The  course  at  the  school  of  instruction  and  practice  at  Fort 
"  Whipple  is  intended  to  furnish  a  force  of  selected  enlisted  men  at 
'^  once  disciplined  as  soldiers,  and  fitted  by  special  instruction  for  the 
"  difiPerent  special  duties  of  the  Signal-Service.  There  have  been 
"  instructed  during  the  year  80  men  as  assistant  observers,  and  42  for 
"  promotion  to  the  ^ade  of  seijeant.    (Report  for  1875,  p.  3.) 

"  Special  instructions  are  given  in  the  use  of  the  system  of  Weather 
''  Reports  adopted  by  this  Omce,  and  in  the  care  and  management  of 
"  stations. 

"  The  number  of  Naval  officers  fully  instructed  during  the  year  has 
'*  been  12;  of  the  Army^  3.  In  addition  to  this,  2  officers  were 
"  instructed  in  Meteorology  alone,  having  previously  completed  the 
"  other  part  of  the  course."    (Report  for  1871.) 

Canada. — Correctness  in  observations  is  sought  by  supplying  printed  and 
written  directions,  by  oral  instructions  through  visitors,  and  by  notifying 
observers  by  letter  whenever  errors  in  their  reports  are  detected. 

QM3tion  4. — How  often  and  at  what  hours  are  observations  made  F 

Austria. — ^The  observations  (with  exception  of  the  mere  rain  stations)  are 
taken  three  times  in  the  day.  It  was  impossible  to  induce  all  observers 
to  choose  the  same  hours.  Of  the  above  cited  number  of  203  observers 
there  observed  at  7, 2,  and  9, 134  or  66  7^  at  6,  2,  and  10,  14  or  7  % 
at  7,  2,  and  10,  14  or  7  ^/q,  at  other  combinations  41  or  20  %. 

Hungary. — ^Three  times  daily ;  the  combination  of  hours  is  various ; — 

7  a.m.  2  p.m.  9  a.m. 
6    „              2    „            10    „ 

8  m  1    »>  8    „ 
Baden. — ^Three  times  a  day,  at  7,  at  2,  at  9. 

Bavaria. — ^At  stations  of  the  2nd  order  twice  a  day ;  in  winter  at  9  am.  and 

4  p.m.,  in  summer  at  7  a.m.  and  at  6  p  jn. 
Belgium. — No  reply. 

Denmark. — Ordinarily  three  times  a  day  (8  a.m.  2  and  9  p.m.) 
France. — No  reply. 
Hamburg. — 8, 2, 4.  and  8  o'clock,  of  which  4  o'clock  is  only  arranged  for 

telegrams  and  is  not  included  in  the  annual  publications. 
Holland. — At  every  place  three  times  a  day  at  8  and  2,  and  besides  at  8  or 

10p.m. 
Italy. — The  stations  of  the  first  order  observe  at  6  and  9  a.m.,  at  noon,  at 

3,  6,  and  9  p.m.    Those  of  the  second  order  observe  at  9  a.m.,  3  and  9 

p.m.,  and  make  also  simultaneous  observations  with  Washington,  like 

those  of  the  first  order.    The  others  observe  only  at  9  a.m.  and  at  3  and 

9  p.m. 
Portugal. — Four  stations  at  9  a.m.,  0  and  3  and  9  p.m.    Six  stations  at 

9  a.m.,  0,  and  3  p.m.    One  station  9  a.m.  and  3  p.m.    Five  stations 

only  at  9  a.m.     The  International  stations  (Campo  Maior,  Angra, 

Funchal)  make  further  one  observation  at  7-35.    Washington  time. 
Prussia. — No  reply. 
Russia. — Three  times  a  day  at  7  a.m.,  I  and  9  p.m.  in  stations  of  the  2nd 

order. 
Saxony. — Daily  at  stations  of  the  2nd  order,  three  times  at  6,  2,  and  10 

o'clock. 
Sweden. — ^Three  times  a  day  at  8  a.m.^  2  p.m.  and  9  p.m. 
Norway. — ^Three  times;  8  a.m.,  2  p.m.,  and  8  p.m. 
Switzerland. — ^Three  times.     Ooservations  are  made  at  7  a.m.«  1  and 

9  pan. 
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United  States. — ^The  total  number  of  stations  from  which  telegraphic 
reports  of  meteoric  changes  are  received  tridailv,  in  regular  series,  is 
101.  (Report  for  1875,  p.  88.)  The  hours  of  observation  are  7  a.m., 
2  p.m.,  and  9  p.m.,  local  time  of  the  stations.  (Report  for  1874,  pp. 
88, 89.) 

Canada. —  At  telegraph  stations  observations  are  made  synchronously  at  7.25 
a.m.,  4J^5  p.m..  and  10.50  p.m.  (Toronto  time),  and  at  some  of  these 
stations  additional  observations  are  made  at  7  a.m.,  2  p.m.,  and  9  p.m. 
local  time. 

At  some  of  the  partial  stations  of  Ist  order,  observations  are  at  every 
even  hour,  and  some  at  every  third  hour,  ending  in  each  case  with  mid- 
night ;  while  at  others  where  the  three  telegraph  hours  are  used,  six 
additional  observations  are  taken,  so  as  to  form  eight  equidistant  times 
from  1.25  a.m.  to  10.25  p.m. 

For  other  stations  the  hours  preferred  and  most  frequently  used 
are  7  a.m.,  2  p.m.,  and  9  p.m. ;  but  sometimes  it  is  necessary  to 
employ  7  a.m.,  1  p.m.,  and  9  p.m.  and  in  a  few  cases,  other  com- 
binations. 

Question  5. — How  are  the  observations  recorded F     Who  supplies  the  schedules,? 
Austria. — ^The  observations  are  recorded  in  monthly  forms  or  schedules,  and 

these  are  sent  bv  mail  to  the  Central  Institute. 
Hungary. — ^The  results  in  the  year  books.     Daily  observations  only  from  the 

two  stations,  Buda-Pesth  and  Fiume,  in  monthly  tables.    The  schedules 

are  supplied  by  the  Central  Office. 
Badrn. — In  our  large  monthly  form  (that  invented  by  Dove.)    The  Central 

Station  at  Carlsruhe. 
Bavaria. — In  tables  drawn  up  for  that  purpose. 
Brlgium. — No  reply. 
Denmark.— The  Institute  furnishes  lists  to  the  observers,  who  return  them 

with  observations  each  month. 
France.— No  replv. 

Hamburg. — Day-books  for  the  first  entry  of  the  observations  at  the  instru- 
ment, and  monthly  tables  axe  furnished  by  the  Observatory,  a  sample 

of  which  is  enclosed. 
Holland. — ^The  Central  Office  has  given  the  model  of  the  schedules. 
Italy. — In  the  schedules  distributed  by  the  Ministry  of  Commerce  and 

Agriculture  only  the  observations  of  9  a.m.,  3  and  9  p.m.,  and  the 

simultaneous  observations  are  registered. 
Portugal. — One  schedule  per  month  for  every  hour  of  observation  ftirnished 

by  this  Observatory. 
Prussia.— No  reply. 
Russia. — Instructions  and  schedules  for  observation  supplied  gratis  to  all 

observers  by  the  Central  Observatory. 
Saxony. — On  tables,  the  headings  of  which  are  lithographed.    The  schedules 

are  supplied  by  the  Central  Station. 
Sweden. — In  printed  forms.    The  Central  Institute. 
Norway. — In  schedules,  supplied  by  the  Meteorological  Institute. 
Switzerland. — ^The  observations  are  recorded  in  monthly  tables,  which  are 

furnished  by  the  Central  Institute. 
United  States. — Schedules  supplied  from  Central  Office. 
Canada. — ^The  schedules  are  supplied  from  the  Central  Office,  Toronto. 

Question  5a. — If  supplied  from  the  Central  Office  is  their  cost  defrayed  from  its 
own  funds? 

Austria. — ^The  cost  of  printing  these  forms  is  defrayed  by  the  Central 
Institute  out  of  its  general  fund. 

Hungary. Funds  for  this  purpose  are  not  supplied.    The  schedules  are 

defrayed  out  of  the  budget  of  the  Central  Office,  under  the  title  of 
"  Chancery  expenses,"  covering  the  cost  of  printing. 

Baden. — ^All  meteorological  expenses  are  defrayed  by  the  Minister  of  Com- 
merce. 
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Bavaria. — The  expense  is  defrayed  at  the  official  stations  by  the  Govern- 
ment. 

Belgi  u  m  . — No  reply. 

Denmark. — ^The  Institute  pays  for  the  lists. 

Francs. — No  reply. 

Hamburg. — Out  of  the  funds  of  the  Marine  Observatory. 

Holland. — ^They  are  supplied  partly  at  the  cost  of  the  observers^  who  have 
some  liberty  in  the  form. 

Italy. — The  schedules  are  given  gratis  by  the  Ministry  of  Agriculture  and 
Commerce, 

Portugal. — Yes. 

Prussia. — No  reply. 

Russia.— The  Central  Observatory. 

Saxony. — Yes,  they  are  paid  out  of  the  funds  of  the  Central  Station. 

Sweden. — ^Yes. 

Norway. — Yes. 

Switzerland. — ^The  cost  is  defrayed  from  the  credit  allowed  by  the  Govern- 
ment. 

United  States. — Expense  paid  by  the  State. 

Canada. — Their  cost  is  defrayed  by  the  Central  Office. 

Question  6. — Are  the  observers  paid  ?  and  if  so,  at  what  rate  ? 

Austria. — ^The  observers  are  voluntary  and  not  paid.  There  are  some  few 
observers  at  stations  on  mountains  (persons  employed  at  mining 
works)  who  receive  a  very  small  allowance  of  about  3/.  125.  a  year. 

Hungary. — No  ;  participation  is  voluntary;  only  at  certain  military  hospitals 
and  at  the  imperial  stud  farms  there  are  official  observers.  As  remu- 
neration 100/.  a  year  is  allowed,  which  is  divided  between  20  observers. 

Baden. — Certain  observers  are  voluntary,  but  the  majority  are  paid.  Those 
who  observe  all  the  Meteorological  Elements  and  carry  out  the  subsidiary 
calculations  are  paid  18/.  a  piece.    Those  who  only  observe  13/.  Ss. 

BAVARiA.--^At  the  Official  Stations  each  observer  receives  12/.  10^.  a  year. 

Belgium. — No  reply. 

Denmark. — Observers  of  the  second  order  are  paid  at  the  rate  of  71,  per 
annum. 

Hamburg. — At  various  rates  :  the  normal  payment  is  about  15  guineas.  The 
three  head  agents  of  the  Marine  Observatory,  who  are  also  otherwise 
employed,  receive  140/. 

Holland. — ^The  observers  are  not  paid  by  the  Central  Office.  Only  a  small 
present  is  given  to  some  of  them. 

Italy. — ^The  ^eater  part  of  the  meteorological  observatories  being  of  private 
foundation,  the  State  incurs  no  expense  for  them.  It  only  gives  instru- 
ments sometimes,  by  way  of  encouragement,  gratuitously.  The 
stations  of  the  first  order  and  some  annexed  to  the  astronomical 
observatories  or  to  the  universities,  are  completely  at  the  charge  of  the 
Ministry  of  Public  Instruction. 

Portugal. — Directors,  gratis ;  observers,  2/.  per  month. 

Prussia. — No  reply. 

Russia. — ^The  observers  in  stations  of  the  first  order  are  paid  firom  34/.  to 
115/.  a  year.  In  the  ports  the  observing  marine  officers  receive  from 
42/.  to  75/.  a  year.  The  observers  in  stations  of  the  second  order  are, 
only  in  exceptional  cases,  paid  from  14/.  to  21/.  a  ^eur. 

Saxony. — Yes;  an  observer  of  the  second  order  of  station  receives  10/.  10*.  j 
one  of  the  third  order  30s,  to  6/. 

Sweden. — ^Yes,  11/.  5*. 

Norway. — 19  observers  are  paid  8/.  a  year. 

Switzerland. — Certain  (about  10)  needy  observers  are  paid;  such,  when 
they  reduce  the  observations  themselves,  receive  about  4/. ;  the  rest, 
who  only  send  in  original  observations,  about  2/. 

United  States. — The  observers  are  non-commissioned  officers  and  privates 
specially  enlisted  and  instructed  for  the  signal  service.    The  remunera- 
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tion  for  their  meteorological  and  other  services,  paid  out  of  the         'i 
appropriated  to  the  army  is  as  follows : 

150  sergeants  -  -  -    6,120* 

30  corporals  -  -  -    1,080* 

270  privates  -  -  -    8,424* 

Canada. — Payments  to  observers  to  cover  allowances  to  assistants  are  as 

follows : — 

At  two  stations,  partially  of  1st  order  (Artillery  stations)  service 
gnituitous. 
At  eight  stations  partially  of  Ist  order,  from  601.  to  140/. 
At  12  telegraph  stations  from  60/.  to  86/. 

These  include  some  also  paid  as  belonging  to  the  former  class. 
At  four  Reserve  Tel^praph  stations  from  24/.  to  60/.    Drum  agents, 
not  included  in  former  classes,  are  usually  paid  1/.  per  month. 
At  remaining  stations  the  observers  are  not  paid. 

Question  7. — Who  appoints  the  observers  ? 

Austria. — Generally  persons  disposed  to  make  Meteorological  Observations 
apply  to  the  Central  Institute,  and  it  is  there  decided  whether  the  o£Fer 
has  to  be  accepted  or  not,  considering  the  situation  of  the  already 
existing  stations. 

Hungary. — ^As  they  observe  voluntarily  no  one  appoints  them. 

Baden. — The  Director  of  the  central  station  appoints  the  observers  with 
special  regard  to  Local  experience. 

Bavaria. — ^The  head  of  the  central  station  in  connection  with  the  department 
of  Finance. 

Belgium. — No  reply. 

Denmark. — ^The  Institute  pays  the  observers. 

France. — No  reply. 

Hamburg. — ^The  Chief  of  the  Admiralty. 

Holland. — At  some  places  the  observers  are  appointed  and  changed  by  the 
higher  schools,  at  others  by  the  Waterstaat,  &c. 

Italy. — See  answer  to  Question  6. 

Portugal. — ^The  Government. 

Prussia. — No  reply. 

Russia. — No  reply. 

Saxony. — ^The  Superintendent  of  the  Central  Station. 

Sweden. — ^The  Meteorological  Central  Institute. 

Norway. — ^ITie  Institute. 

Switzerland. — The  Meteorological  Commission  of  the  Swiss  Society  for 
Natural  Science.    (Naturforscher  Gesellschaft.) 

United  States. — Chief  Signal  Officer  appoints  those  who  are  at  the  stations 
established  and  supported  by  the  State. 

Canada. — ^The  observers,  in  nearly  every  case,  are  selected  by  the  superin- 
tendent, subject  to  the  approval  of  the  Marine  Department. 

Question  8. — Can  they  he  changed  ? 

Austria. — ^lliey  change  rather  too  often,  because  after  a  certain  lapse  of  time 
the  work  of  taking  three  daily  obsen^ations  becomes  tiresome  to  the 
greater  part  of  the  obser^^ers.  In  some,  but  rare,  cases  observers  are 
dismissed  by  the  Central  Institute  if  the  observations  sent  in  show 
signs  of  neglect  or  falsification  of  the  registers  by  putting  in  interpolated 
instead  of  observed  readings. 

Hungary. — ^They  cannot  be  changed;  that  is  to  say,  not  officially  from  one 
station  to  another. 

Baden. — Yes. 

Bavaria. — Yes,  if  necessary. 

Belgium. — No  reply. 

Denmark. — ^The  Durector  alone  is  independent. 

France. — No  reply. 
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Hamburg — Yes. 

Holland. — ^At  some  places  the  observers  are  appointed  and  changed  hj  the 

higher  schools,  at  others  by  the  Waterstaat>  &c. 
Italy. — See  answer  to  Question  6. 
Portugal. — Yes. 


Prussia. — No  reply. 
Rus8iA.--*^All  paid  observers  < 


.  paid  observers  can  be  changed  at  the  direction  of  the  central 

observatory. 

Saxony. — Yes,  whenever  the  observer  proves  not  to  be  trustworthy* 
Sweden. — ^Yes. 
Norway. — Yes. 
SwiTZBRLAND. — Yes,  but  if  they  have  observed  faithfully  for  3  years^  then 

the  instruments  become  their  property. 
United  States. — Observers  at  the  State  Station  can  be  changed  by  the 

Chief  Signal  Officer. 
Canada. — Observers  can  be  dismissed,  but  it  is  not  always  practicable  to 

change  an  observer,  on  account  of  the  impossibility  sometimes  of 

finding  another  resident  suitable  for  the  duty.    This  trouble  will  be 

removed  when  the  proposed  staff  of  disposable  observers  has  been 

organised. 

Question  9. — How  often  are  the  stations  inspected  f 

Austria. — The  great  drawback  of  our  organisation  has  been  that  till  the 
present  time  inspections  could  have  been  carried  out  very  rarely.  The 
reasons  for  it  were  insufficiency  of  the  staff  at  the  Central  Institute 
and  want  of  funds  destined  for  the  expenses  connected  with  the 
inspections. 

Hungary. — Every  year  a  fixed  No.  of  stations,  15-20  are  inspected,  the 
instruments  compared,  and  their  condition  investigated. 

Baden. — Once  a  year. 

Bavaria. — About  every  2  years  on  an  average. 

Belgium. — No  reply. 

Denmark. — ^The  Stations  of  the  1st  and  2nd  order  annually;  the  others 
successively. 

France. — No  reply. 

Hamburg. — Every  year.     . 

Holland. — As  often  as  it  appears  to  me  necessary  i^om  the  records. 

Italy. — It  has  been  settled  that  the  stations  of  the  two  first  classes  shall  be 
inspected  every  two  years. 

Portugal. — ^They  must  be  inspected  once  every  three  years. 

Prussia. — No  reply. 

Russia. — Irregularly;  partly  according  to  existing  requirements,  partly  by 
employing  what  opportunities  offer. 

Saxony. — Every  year. 

Sweden. — At  present  about  every  three  years  and  oftener  if  necessary. 

Norway. — Some  every  year,  at  least  evejy  fourth  year  (in  the  North  of 
Norway). 

Switzerland. — Every  two  or  three  years. 

United  States. — ^The  constant  and  exact  work  required  at  the  numerous 
stations  now  connected  with  this  Office,  renders  it  necessary  that  each 
station  should  be  frequently  and  minutely  inspected,  the  books  and 
papers  examined,  and  the  instruments  compared  with  standard  instru- 
ments. Each  station  ought  to  be  inspected  at  least  once  in  each  period 
of  six  months. 

Eighty-one  stations  have  been  inspected  during  the  fiscal  year ;  10  of 
these,  upon  the  lakes,  were  inspected  twice.  Paper  8  shows  the  date  of 
each  inspection,  and  the  names  of  the  stations  inspected.  (Report  for 
1875,  p.  103.) 

Canada. — ^While  the  importance  of  frequent  visitation  is  fully  recognised  {see 
Fourth  Annual  Report  of  Superintendent  of  Canadian  Meteorological 
Office),  and  it  is  proposed,  when  practicable,  that  all  stations  should  be 
visited  at  least  once  in  each  year,  the  magnitude  of  the  territory  con- 
cerned, extending  from  Newfoundland  to  Vancouver,  and  northwards 
beyond  the  Arctic  circle,  and  the  insufficiency  of  the  present  staff,  have 


Digitized  by 


Google 


51 

^  hitherto  made  proDer  visitation  impracticable.  The  more  important 
stations  have  not  been  visited,  on  an  average,  more  than  once  each 
year,  while  many  have  never  yet  been  visited. 

Question  10. — By  what  persons  and  at  whose  expense  F^ 

Austria. — It  is  the  Superintendent  (Director)  of  the  Central  Institute  who 
has  to  decide  whether  he  himself  or  other  persons  of  the  staff  have  to 
inspect  a  given  group  of  stations.  The  costs  are  defrayed  out  of 
the  general  funds.  ("Dotation"  annually  granted  to  the  Central 
Institute.) 

Hungary. — Usually  by  the  Director  and  generally  in  connexion  with  mag- 
netic determinations  of  locality.  In  Buda-Pesth  a  yearly  sum  of  50/. 
for  general  expenses. 

Baden. — By  the  Director  of  the  Central  Station  or  a  Deputy. 

Bavaria. — By  the  Head  of  the  Central  Station,  or  by  his  assistants  at  the 
Expense  of  the  Government. 

Belgium. — ^No  reply. 

Denmark. — By  the  Director  or  by  an  assistant.  The  Institute  pays  for  the 
journeys. 

France. — No  reply. 

Hamburg. — At  the  expense  of  the  observatory  by  one  of  its  officers.  . 

Hoi^LAND. — At  the  expense  of  the  Central  Office  by  the  Director  of  the 
observations. 

Italy. — ^At  present  no  certain  information  can  be  given  on  this  point. 

Portugal. — By  the  observers  of  this  observatory  and  from  its  funds. 

Prussia. — No  reply. 

Russia. — ^By  officials  of  the  Central  Institute,  occasionally  also  by  scientific 
travellers,  at  the  expense  of  the  Central  Institute  or  of  special  Govern- 
ment allowances. 

Saxony. — By  the  Superintendent  out  of  the  funds. 

Sweden. — One  of  the  officers  at  the  expense  of  the  Central  Institute. 

Norway. — ^The  Director  or  the  first  assistant  at  the  expense  of  the  Institute. 

Switzerland. — By  members  of  the  Meteorological  Commission,  or  by  the 
head  of  the  Meteorological  Office  at  the  cost  of  the  nation. 

United  States. — Lieutenants  Grugan,  Greely,  and  Gibbon  have  been  em- 
ployed upon  this  duty  ;•  the  former  throughout  the  entire  year ;  Greely, 
until  transferred  to  other  duty;  Gibbon,  until  his  relief  from  signal 
duty.    (Report  for  1875,  p.  103.) 

Canada. — ^The  stations  are  visited  by  the  superintendent  or  by  one  of  his 
assistants,  and  at  the  cost  of  the  Central  Office. 

Question  11. — Who  supplies  instruments  ? 

AusTRiA.^-With  regard  to  the  limited  funds  granted  to  the  Central  Institute, 

it  is  endeavoured  to  have  the  instruments  provided  at  the  cost  of  the 

observers.    This  is  especially  the  case  if  the  observations  are  to  be  made 

at  a  public  school  or  institution,  or  by  persons  known  to  be  in  wealthy 

circumstances.     In  the  greater  part  of  cases,  however,  if  the  observers 

are  poor  or  not  willing  to  buy  the  instniments  themselves,  these  are  lent 

to  the  observers  by  the  Central  Institute. 
Hungary.— The  Central  Office.     Out  of  the  budget  a  sum  of  200/.  is  set 

aside  yearly  for  this  purpose. 
Baden. — ^The  Central  Station  at  the  expense  of  the  Ministry  of  Commerce. 

The  voluntary  observers  have  supplied  a  great  many  instruments  at 

their  own  expense. 
Bavaria. — On  the  recommendation  o£  the  superintendent  of  the  Central 

Station  through  the  Department  of  Finance. 
Belgium. — No  reply. 
Denmark. — Ordinarily  the  Institute.    A  considerable  number  of  the  stations 

of  the  third  order  have  been  organised  by  private  persons  who  have 

paid  for  the  instruments  delivered  by  the  Institute. 
France. — No  reply. 
Hamburg. — ^The  Marine  Observatory. 
Holland. — If  I  can  obtain  the  instruments  from  others,  I  am  very  glad  -,  if 

not,  I  supply  them  myself. 
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Italy. — See  answer  to  Question 

Portugal. — ^This  obsenratoiy. 

Prussia.— No  reply. 

Russia. — Partly  the  Central  Institute,  partly  the  Marine,  partly  societies  and 
private  persons. 

Saxony. — ^The  Central  Institute. 

Sweden.— The  Central  Institute. 

Norway. — ^The  Institute.  A  few  btoometers  are  supplied  by  the  telegraph 
director,  viz.,  for  reporting  stations. 

Switzerland. — ^The  Meteorological  Commission.  They  are  furnished  by 
Hermann  and  Pfister^  opticians  in  Berne. 

United  States. — ^The  work  in  the  instrument  and  model  room  referred  to 
in  former  reports  has  been  continued.  521  Meteorological  instruments 
hare  been  compared  during  the  year  with  the  standara  instruments  in 
the  Office,  and  450  hare  been  issued  thence  after  comparison.  (Rraort 
for  1875,  p.  102.) 

Canada. — ^The  instruments  are  usually  supplied  on  loan  by  the  Central 
Office ;  but  sometimes  they  have  been  purchased  by  observers  through 
the  Central  Office,  and,  in  a  very  few  duses,  through  other  channels. 

Question  11a. — Are. they  veri/M  before  or  after  erection  F 

Austria.— The  instruments  are  always  verified  at  the  Central  Institote  before 

sending  them  to  the  stations,  and  they  are  again  verified  at  the  place  of 

the  station  if  an  opportunity  presents  itself. 
H  UN  GARY. — Yes ;  the  bflurometers  (dstem)  by  20  comparisons.    Thermometers 

are  usually  only  tested  at  the  zero  point. 
Baden. — ^They  are  compared  with  the  travelling  instruments  on  the  tour  of 

inspection. 
Bavaria. — Verified  before  erection. 
Belgium. — No  reply. 
Denmark. — ^The  mstruments  are  always  regulated  with  the  normal  ones  of 

the  institute  before  they  are  sent  out,  and  the  new  stations  are  inspected 

as  soon  as  possible. 
France. — No  reply. 

-Hamburg.— Before  erection,  later  by  inspection. 
.Holland. — ^Thermometers  only  before ;  barometers  before  and  after. 
Italy. — ^They  are  verified  before  distribution. 
Po  RT  u  6  A  L. — Before. 
« Prussia. — No  reply. 
Russia. — Before ;   out  only  for  the  most  part  the  barometers  ;  afterwards 

during  inspections. 
Saxony. — ^Tlie  instruments  are  verified  before  erection  and  after  the  erection 

is  completed. 
JSwEDBN. — Before  the  sending  out  and  at  the  inspection. 
Norway. — Both. 
-Switzerland. — After  erection. 
-United  States.— See  answer  to  preceding  question. 
Canada.— Instruments  from  the  Central  Office  are  always  tested  before 

erection,  and  also  occasionally  afterwards  by  visitors.    Instrumente 

not  passed  through  the  Central  Office  have  in  most  cases  been  tested  by 

visitors. 

Question  12,— What  staff  is  employed  in  the  Central  Ofice  ? 

Austria. — 1  director,  3  adjuncts,  1  assistant,  1  account  clerk,  2  calculators, 
1  telegraphist,  1  photographer,  1  messenger,  1  gardener,  chai]ged  at  the 
same  time  with  the  functions  of  a  concierge.  The  Government  has 
been  asked  to  ffrant  the  employment  of  a  2nd  assistant,  and  of  a  person 
skilled  in  medianic's  work.  The  5  first  named  form  the  scientific 
steff.  The  position  of  the  acUuncts  is  a  higher  one  compared  with  that 
of  the  assistant,  the  former  being  permanently  appointed,  the  latter 
for  2  years  only  (and  exceptionally  for  6  years).  The  assistante  are 
taken  generally  out  of  the  candidates  for  professorships  at  middle 
schools  and  muist  have  prosecuted  their  studies  at  an  University  or  a 
High  Technical  SchooL 
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Hungary. — ^The  personal  staff  consists  of  1  director,  2  observers  (land  meteo- 
rology), I  writer  and  1  messenger. 

Badbn. — One  assistant  calculator  under  the  super! atendent,  but  this  is  only 
a  subordinate  post  for  the  former. 

Bavaria. — A  central  office  does  not  yet  exist  in  Bavaria,  but  will  however 
soon  be  instituted.    The  Central  Station  is  at  Aschaffenburg. 

Belgium. — No  reply. 

Denmark. — 1  dirtfctor,  2  assistants,  draughtsman  and  calculators,  custodian. 

France. — No  reply. 

Hamburg. — Division  I.  {See  the  Instructions  of  the  German  Marine  Obser- 
vatory). 

Holland. — ^The  director  of  the  observations  on  land.  The  director  of  the 
section  for  navigation.    The  observer  at  Utrecht. 

Italy. — This  office  is  not  yet  thoroughly  organized,  and  consequently  no  in- 
formation can  be  given  in  reply  to  this  question,  nor  to  the  following 
ones  as  far  as  the  16th.  The  Meteorological  Direction  which  superin- 
tends the  publications  is  dependent  on  the  Ministry  of  Agriculture  and 
makes  use  of  its  employes. 

Portugal. — 3  observers,  3  adjuncts,  1  artist  photographer,  2  servants. 

Prussia. — No  reply. 

Russia. — Director,  his  assistant,  4  physicists,  4  observers,  4  calculators, 
secretary,  mechanician,  office-keeper.  Also  free  engaged  calculator  and 
writer. 

Saxony. — A  superintendent.    An  assistant.    A  book  keeper. 

Sweden. — ^2  officers  (1  director  and  1  amanuensis),  several  calculators  (3  at 
present)  who  work  at  home  and  1  servant. 

Norway. — Director  and  4  assistants. 

Switzerland. — A  head  of  the  office  and  2  assistants. 

United  States: 

DwisioH  of  Duties, —The  officers  on  duty  at  this  office  are  classified  as 
1  St,  commissioned  officers  of  the  army  and  acting  signal  officers  who  have 
been  announced  in  orders  as  '^  assistants  to  the  Chief  Signal  Officer ; ''  2nd, 
other  commissioned  officers  of  the  army ;  and,  3rd,  civilian  assistants. 
The  duties  of  the  office  are  divided  as  follows  : 

1.  One  assistant  to  the  Chief  Signal  Officer  has  charge  of  the  arders, 
records,  and  general  correspondence  of  the  office,  critically  examining  all 
papers  presented  him  for  file,  and  reporting  upon  any  irregularity.  He  has 
also  the  superintendence  of  enlistments,  and  performs  such  other  duties  as 
may  be  specially  assigned  to  him. 

2.  One  assistant  to  the  Chief  Signal  Officer  has  charge,  as  property  and 
disbursing  officer,  of  ail  matters  pertaining  to  money  and  property  (all  com- 
munications upon  which  subject  will  be  referred  to  him  for  action)  together 
with  such  duties  as  may  be  specially  assigned  to  him. 

3.  One  assistant  to  the  Chief  Signal  Officer  has,  as  instructor,  chaige  of 
all  matters  pertaining  to  the  instruction  of  the  signal  service  of  the  army> 
and  in  addition  as  '*  assistant  in  charge  of  stations,"  is  charged  with  the 
general  supervision  of  the  observer-seijeants  upon  stations,  and  of  the 
receipt,  record,  and  publication  of  the  weather  reports  at  this  office,  together 
with  such  duties  as  may  be  specially  assigned  to  nim. 

4.  The  preparation  of  the  current/'  Synopsis  and  Probabilities  "  and  of  the 
official  publications  in  rdation  to  practical  Meteorology,  including  the 
"  Weekly  Weather  Chronicle,"  "  Monthly  Weather  Review,"  "  Daily  Bul- 
letin," "Synopsis,"  "  Probabilities,"  and  "Facts,"  and  such  other  duties 

.  as  are  related  thereto,  is  divided  between  the  sevml  assistants  to  the  Chief 
Signal  Officer  and  civilian  assistants,  in  accordance  with  a  roster  to  be  pub- 
lished from  time  to  time,  providing  in  advance  for  the  specified  period.  In 
the  absence  of  other  orders,  the  assistant,  who  at  any  time  may  be  relieved 
from  the  preparation  of  the  current  Synopsis  and  Probabilities,  takes  charge 
of  the  preparation  of  the  publications  above  alluded  to. 

5.  One  officer  has  charge  of  the  instrument  room,  and  the  examination, 
comparison,  and  repair  of  the  instruments  therein,  together  with  such  duties 
as  may  be  specially  assigned  to  him.  He  submits  a  written  report  to  the 
Chief  Signal  Officer  every  ten  days  on  the  condition  of  each  instrument, 
whether  its  record  is  satisfiictoiy  as  a  standard  ;  if  not,  to  what  extent  it 
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has  been  unreliable  in  its  indications,  with,  if  possible,  a  statement  of  the 
cause,  and  suggestion  of  the  remedy.  His  duties  are  more  fully  specified 
under  a  separate  section  below. 

6.  Two  commissioned  officers  of  the  army  and  acting  signal  officers  will 
be  detailed  as  inspectors  of  stations.  Their  duties  are  fully  set  forth  in  a 
separate  section  below. 

7.  The  assistants  to  the  Chief  Signal  Officer  mentioned  in  paragraphs  1 
and  3  of  this  section  will  be  permanent  members  of  the  board  convened  at 
this  office  for  the  examination  of  applicants  for  enlistment,  and  for  instruc- 
tion in  the  duties  of  assistant  to  an  observer  on  station,  and  also  of  the 
board  convened  for  the  examination  of  candidates  for  promotion  to  the 
grade  of  seijeant,  signal  service.  Commissioned  officers  of  the  arm^,  other 
than  those  last  above  referred  to,  will,  as  occasion  requires,  be  detailed  to 
be  additional  members  of  each  of  these  boards. 

"  The  probabilities  are  announcements  of  the  changes  considered  from 
"  the  study  of  the  charts  in  connection  with  such  rules  and  generalizations 
**  as  the  experience  of  the  Office  and  the  study  of  meteorologists  seem  to 
'*  have  determined  as  probable  to  happen  withm  the  next  24  hours.  The 
**  preparations  of  these  charts,  and  the  reports  based  on  them,  have  been 
'*  under  the  immediate  charge  of  Assistant  Cleveland  Abbe,  A.M.,  First 
"  Assistant  Robert  Craig,  acting  signal  officer  and  assistant,  and  Assistant 
*'  T.  B.Maury,  A.  M.,  who  have  been  relieved  and  alternated  in  the  dis- 
*'  charge  of  these  and  other  special  duties,  at  such  times  as  directed  under 
"  the  instructions  of  the  Chief  Signal  Officer.  The  daily  series  of  study- 
"  charts  are  12  in  nimaber."    (Report  for  1875,  pp.  94,  96.) 

"  A  regular  course  of  study  and  practice  is  pursued  by  officers  at  this 
"  office,  in  preparation  for  these  duties.  The  charting  of  weather-maps  is 
*'  practised,  until  the  officer  becomes  thoroughly  familiar  with  the  process, 
"  after  which  the  preparation  of  deductions  from  the  tri-daily  reports  is 
"  commenced  and  made  a  continuous  study. 

"  llie  tri-daily  synopsis  and  probabilities  have  been  issued  from  this 

"  office,  in  the  number  explained  in  previous  reports,  with  unfailing  regu- 

"  larity  at  10.30  a.m.,  6.30  p.m.,  and  1  a.m.  daily;  no  case  of  omission  or 

"  serious  delay  having  occurred  during  the  year."     (Report  for  1875, 

p.  303.) 

Canada. — ^Twelve  (12)  persons  in  all ;  but  of  these  the  superintendent  and 

three  others  are  officers  of  the  Toronto   Observatory,  of  which  the 

Meteorological  Office  is  a  recent  outgrowth. 

Question  12a. — Have  any  of  the  staff  any  other  sources  of  official  income  F 

Austria. — One  of  the  ac^uncts.  Dr.  Hann,  is  professor  at  the  University,  and 
derives  from  that  an  augmentation  of  salary. 

Hungary. — The  officers  of  the  central  Station  are  not  allowed  to  undertake 
any  other  service  at  the  same  time. 

Baden. — No  reply. 

Bavaria. — No  reply. 

Belgium. — No  reply. 

Denmark. — The  director  and  one  of  the  assistants  are  retired  officers. 

France. — No  reply. 

Hamburg. — No. 

Holland. — ^The  director  of  the  Marine  Establishment  is  an  officer  of  the 
Royal  Navy. 

Italy. — See  answer  to  question  12. 

Portugal. — The  three  observers  are  officers  in  the  Navy,  and  have  the  cor- 
responding pay. 

Prussia.— No  reply. 

Russia. — No  ;  except  the  director,  as  member  of  the  Academy  of  Sciences. 

Saxony. — The  superintendent  is  also  superintendent  of  the  Observatory,  and 
the  Meteorological  Department  is  only  a  subordinate  department.  The 
book-keeper  is  also  employed  on  the  railway.  The  assistant  is  occupied 
with  meteorology  only. 

Sweden. — I1ie  amanuensis  is  also  a  teacher  at  the  Military  High  School. 

Norway. — No. 

SwiTSEBLAND. — One  of  the  latter  performs  certain  duties  at  the  Observatory. 
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Unitbd  States.— See  answer  to  aueatioii  6.    What  is  paid  to  those  on  the 

sta£P,  who  do  not  belong  to  the  Army,  is  not  stated. 
Canada. — The  superintendent  and  the  three  observatory  assistants  derive 

their  income  chiefly  from  the  observatory. 

Question  I2b. — What  are  the  usual  office  hours  ? 

Austria. — The  usual  office  hours  are  from  9  to  2  o'clock  ;  but  the  staff  not 

being  sufficient  for  the  work,  the  remaining  business  is  performed  in 

the  fdftemooo. 
Hungary. — According  to  circumstances,  between  6  and  10  hours  daily. 
Badsn. — ^No  reply. 
Bavaria. — No  reply. 
Belgium. — No  reply. 
Denmark. — ^9  a.m.  to  4  p.m. 
France. — No  reply. 
Hamburg. — Division  I.,  and  11.  9 — ^3  o'clock.    Division  III.  partly  9—4, 

partly  10—4  and  6J— 6^. 
Holland. — From  9  till  noon  a.m.,  and  from  1  to  4  p.m. 
Italy. — See  answer  to  question  12, 
Portugal. — From  8  a.m.  to  3.d0.pjn. 
Prussia. — No  reply. 

Russia .—9  a.m.  to  4  p.m.,  with  a  little  interval  about  12  o'clock. 
Saxony. — Every  day  from  10 — 1  and  from  3^6. 
Sweden.— 10— 12  a.m.,  6.30—7.30  p.m. 
Norway. — 10  a.m. — 3  p.m. 
Switzerland. — 9 — 12  a.m.,  2^5  p.m. 
United  States.— Rule  "for  the  guidance  of  the  officer,  assistant,  or  other 

person  charged  with  the  preparation  of  the  synopsis  and  probabilities 

for  publication." 
"  He  will  be  at  the  office  by  9.30  a.m.,  and  6.30  p.m.,  and  11.30 

"  p.m.  of  each  day."    (Report  for  1873,  p.  365.) 
Canada.— The  office  hours  are  strictly  from  10  a.m  to  p.m. ;  but  work  re- 
quiring pait  of  the  staff  is  going  on  from  6  a.m.  until  1  a.m.  of  the 

following  day. 

Qiuestion  12c. — Is  residence  or  any  other  special  advantage  enjoyed  by  the 

director  or  any  of  the  staff  r 
Austria.— The  director,  the  three  adjuncts,  the  assistant,  the  messenger,  and 

the  gardener  have  free  lodgings  at  the  Central  Institute. 
Hungary. — ^The  director,  the  senior  observer,  and  the  messenger  have  an 

official  residence.      The  second  observer  receives    20/.    for   lodging 

mone^. 
Baden. — No. 
Bavaria. — No  reply. 
Belgium. — No  reply. 

Denmark. — The  director  and  custodian  have  free  quarters. 
France.-^No  reply. 
Hamburg. — No.    They  receive,  however,  an  addition  for  residence, according 

to  the  Government  regulations. 
Holland.— Only  the  director  of  the  observatory. 
Italy. — See  answer  to  Question  12. 
Portugal. — ^The  director  has  the  special  advantage  of  90/.  a  year.    The 

present  director  gives  it  over  to  the  extraordinary  expenses  of  the 

observatory 
Prussia.—  No  reply. 
Russia. — Director,  secretary,  and  office-keeper  have  an  official  residence  in 

the  oblervatorjr. 
Saxony. — ^The  superintendent  has  an  official  residence  as  being  superinten- 
dent of  the  observatoiy.    The  assistants  have  no  residence  provided. 
Sweden. — No. 
Norway. — No. 
Switzerland. — One  of  the  assistants  resides  in  the  observatory  (where  the 

Central  Institute  has  hitherto  been  located). 
United  States. — No  reply. 
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Canada. — Residences  are  not  allowed,  except  to  those  who  are  officers  of  the 
observatoiy,  and  in  virtue  of  their  connexion  therewith. 

Question  13. — How  is  the  work  divided  at  the  Central  Office? 
Austria. — ^There  is  no  fixed  division  of  the  work  at  the  Central  Institute, 
generally  the  director  takes  care  of  the  correspondence,  of  the  relations 
to  the  several  branches  of  Government  and  to  Foreif^  Institutes,  he  is 
responsible  for  the  funds  granted  to  the  Central  Institute  for  the  instru- 
ments and  all  materials.    One  of  the  adjuncts,'  aided  by  the  assistant, 
has  to  take  care  of  the  several  registering  apparatus  and  of  preparing 
the  publication  of  the  Jahrbuch.    Another,  of  the  magnetical  instru- 
ments and  observation,  the  third  of  the  library,  &c.    The  calculators 
are  employed  for  reductions,  revision  of  observation,  copying,  sending 
of  parcels,  &c. 
Hungary. — Director,  administration,    correspondence  with   observers    and 
officials,  magnetic  observations.     Observers,  daily  observations  at  the 
Central  Office,  discussion  of  the  station  observa1;ions  for  the  ye«r  book. 
Baden. — No  reply. 
Bavaria.— No  reply. 
Belgium. — No  reply. 

Denmark. — ^The  Director  has  the  General  Superintendence,  correspondence 
with  the  authorities  at  home  and  abroad,  special  superintendence  of 
stations  in  the  colonies.    The  first  assistant  superintends  the  instru- 
ments and  the  stations  of  the  kingdom,  the  second  assistant  has  the 
telegraphic  service  and  hydrographical  researches.* 
France. — No  reply. 

Hamburg. — See  Instructions  for  General  Marine  Observatory. 
Holland. — By  the  Superintendent. 
Italy. — See  answer  to  Question  12. 
Portugal. — ^The  Meteorological  and  magnetic  work  is  done  by  the  observers 

assisted  by  the  adjuncts. 
Prussia. — No  reply. 

Russi A. ~ Meteorological  and  magnetic  observations  in  St.  Petersburg,  land 
meteorology,  sea  meteorology,  weather  reports,  and  storm  warnings, 
various  investigations. 
Saxony. — ^The  book-keeper  receives  and  revises  the  tables,  the  assistant 
prepares  the  data  for  the  press,  and  the  Superintendent  gives  the  resume 
and  directs  the  whole. 
Sweden. — ^The  work  is  equally  divided,  except  that  the  Director  takes  charge 
of  the  correspondence  and  of  the  administration.    The  calculators  are 
only  engaged  upon  the  regular  observations. 
Norway. — 1st  assistant.    Telegrams,  verifications,  computations.    2nd  assis- 
tants. Reduction  and  control  of  barometric  observations.   3rd  assistant. 
Reduction  of  therm ometrical  and  psychrometrical  observations.    4th 
assistant.     Reduction  of  wind  and  weather  observations. 
Switzerland. — ^The  chief  of  the  office  superintends  and  critically  examines 
the  obseavations  and  directs  the  publications.    The  assistants  make 
the  needful  calculations,  &c. 
United  States. — ^Full  answers  to  this  question  will  be  found  in  the  Chief 

Signal  Officer's  Report  for  18/3. 
Canada. — While  each  branch  is  usually  performed  by  one  or  by  two  persons 
permanently  detailed  for  it,  it  is  the  practice  to  make  temporary  trans- 
fers in  case  of  unusual  pressure  on  one  branch,  and  to  provide  for 
future  cases  of  absence.     It  is  to  be  understood  that  there  is  much 
miscellaneous  work  besides  that  stated  under  the  following  heads,  in 
which  every  person  has  occasionally  a  share : 

Examination  and  tabulation  of  written  reports  -  -    2 

Weather  maps  and  probabilities  -  -  -  -    2 

Correspondence  and  records  of  storms    -  -  -     1 

Examination  of  instruments  and  visitation         -  -     1 

Mechanician       -  -  -  -  -  -     1 

Disposable  - '         -  -  -  -  -    3 

*  By  "  hydrosnphical  researches  "  are  implied  inTestigatioDS  into  currents,  sea  temperature, 
&c..  on  the  coast  ox  Denmark. 
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Question  14.-— Who  appoinis  the  elerks  F 

Austria. — The  word  "clerks"  seem  not  to  applj  properly  to  the  adjuncts 
and  assistants  of  our  scientific  staff.  The  adjuncts  are  appointed  by 
the  Minister  of  Public  Instruction.  The  assistants,  by  the  Director  of 
the  Central  Institute,  the  account  clerk,  messenger,  and  gardener  are 
appointed  by  the  Lieutenant  (Governor)  of  the  province.  The  calculators, 
telegraphist,  and  photographer  are  appointed  by  the  Director. 

Hungary. — ^The  Minister  of  Instruction  and  Public  Worship  at  the  sug- 
gestion of  the  Director.  The  director  is  nominated  by  the  Academy 
of  Sciences  and  by  the  King. 

Baden. — No  reply. 

Bavaria. — No  reply. 

Belgium. — No  reply. 

Denmark. — ^The  two  assistants  are  appointed  by  the  Government.  The 
calculator,  &c.,  by  the  Director. 

Francs. — No  replv. 

Hamburg. — The  Imperial  Admiralty. 

Holland. — ^The  Superintendent. 

Italy. — See  answer  to  Question  12, 

Portugal. — ^The  Government. 

Prussia. — No  reply. 

Russia.— The  Director  of  the  Central  Observatory. 

Saxony.— The  Superintendent. 

Sweden. — The  cidculators  are  appointed  by  the  Central  Institute.  The 
amanuensis  by  the  Royal  Aoaidemy  of  Sciences. 

Norway. — ^The  1st  assistant  by  the  University,  the  other  three  by  the 
Director. 

Switzerland. — ^The  Meteorological  Commission. 

United  States. — No  reply. 

Canada. — ^The  clerks  are  selected  by  the  superintendent,  subject  to  the 
approval  of  the  Marine  Department. 

Question  15. — What  salaries  are  paid  to  the  clerks  and  to  the  superintendent  f 

ByOentna 
By  GoTemxnent.  Institute. 

Austria.— Director        -  -  -  -    .3^312 

Adjuncts  (each)        -  -  -        132  to  165 

Assistant       -  -  '         -  58 

Accountant  clerk      -  -  -  65 

Calculator's  (each)    -  -  -  61 

Telegraphist  -  -  -  —  j£65 

Photographer  -  -  -  —  43 

Messenger    -  -  -  -  45 

Gardener      -  -  -  -  50 

Hungary.— Director      ------     jglSO 

With  quinquennial  advance  of   -  -  -  2Q 

Observer     -  -  -  -  -  -115 

With  quinquennial  advance  of  -  -  -  10 

Messenger  ------  35 

Baden. — Superintendent,  86/.  a  year. 

The  calculator  has  no  nxed  salaiy. 
Bavaria. — No  reply. 
Belgium. — No  reply. 
Denmark. — Director,  112/.  and  house, 
1st  assistant,  112/. 
2nd      do         64/. 
France. — No  reply. 
Hamburg. — Superintendent  of  Division,  225/.,  rising  to  255/. 

Assistants,  120/.,  rising  to  150/. 
Holland. — ^The  total  of  salaries  must  be  brought  to  833/. 
Italy. — See  answer  to  Question  12. 

Portugal. — Eveir  adjunct  has  80/.  a  year.    The  superintendent  is  director. 
Prusbia. — No  reply. 
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Russia. — ^Director  532/.,  besides  the  Academy  salary. 
Assistant,  378/.;  secretary,  112. 
Each  physicist,  168/. ;  mechanic,  70/. 
Each  observer,  112/.;  office  keeper,  70/.;  calculator,  56. 
Saxony. — ^The  superintendent  receives  a  salary  of  60/. 
The  book-keeper,  about  7^/« 
The  assistant,  60/. 
Sweden. — ^The  calculators  receive  parment  according  to  their  work.    The 

amanuensis  has  140/.  a  year.  Tnere  is  no  superintendent. 
Norway. — Superintendent,  as  Professor  at  the  Univeisity,  270/. 
1st  assistant,  133/. 
2nd  do.  80/. 
3rd  do.  70/. 
4th  do.  50/. 
Switzerland. — Superintendent,  160/. 

Assistants,  60/. 
United  States. — The  colonel  of  the  Signal  Service  Corps  (Chief  Signal 
Officer,]  who  has  charge  of  the  Meteorological  Service,  receives  700/.* 
The  rest  of  the  staff  consists  of  army  officers  temporarily  detached  from 
their  regiments. 
Canada. — ^The  chief  assistant  receives  about  300/.,  and  the  clerks  from  about 
40/.  to  about  160/. 

The  superintendent  receives  200/.  only,  as  he  derives  his  income 
chiefly  from  another  official  source. 
The  rate  of  payment  to  assistant  is  to  be  regarded  as  only  temporary. 

Question  16. — Who  pays  these  ? 

Austria. — See  previous  answer. 

Hungary. — ^The  Royal  Hungarian  Government.    The  Budget  is  annually 

voted  by  the  Reichstag. 
Baden. — ^The  Grand  Ducal  Ministiy  of  Commerce. 
Bavaria. — No  reply. 
Belgium. — No  reply. 
Denmark. — ^The  Institute  pays. 
France. — No  reply. 
Hamburg. — ^The  Uerman  Empire. 
Holland.— The  Home  Department. 
Italy. — See  answer  to  Question  12. 
Portugal. — ^The  Government. 
Prussia. — No  reply. 
Russia. — ^The  Treasury. 
Saxony.— The  State. 
Sweden. — ^The  Central  Institute. 
Norway. — ^The  superintendent.    The  University  pays  the  Superintendent. 

The  Institute  pays  the  Assistants. 
Switzerland. — ^The  Meteorological  Commission,  out  of  the  fund  allotted 

to  it. 
United  States. — The  State. 
Canada. — Salaries  are  paid  from  a  grant  by   the  Dominion  Parliament, 

amounting  at  present  to  i^37,000  or  about  7^600/.  sterling. 

Question  16a. — Are  their  appointments  permanent,  and  is  there  any  provision  for 
superannuation  ? 

Austria. — ^The  appointment  of  the  Director,  of  the  adjuncts,  and  of  the 
account  clerk  are  permanent,  and  there  is  a  provision  for  superannua- 
tion, i  of  the  salary,  for  every  five  completed  years  of  service  beginninff 
with  the  end  of  the  10th  year,  and  augmenting  till  the  end  of  the  40tn 
year. 

Hungary. — Permanent.  The  director,  observers,  and  messengers  are  entitled 
to  pensions. 

Baden. — No  reply. 


*  Calculated  at  6  dollars  to  the  £. 
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Bavaria. — No  reply. 

Bbloium. — No  reply. 

Denmark. — ^The  organisation  of  the  Institute  is  as  yet  only  provisional. 

Francs. — No  reply. 

Hamburg. — Partly  permanent,  partly  provisional. 

Holland. — No,  only  as  long  as  ihey  are  of  service. 

lTALY.-^See  answer  to  Question  12. 

PoBTUOAL. — Permanent. 

Prussia. — No  reply. 

Russia. — Permanent,  with  a  full  pension  after  25  years'  service. 

Saxony. — No. 

SwBDBN. — ^The  two  officers  aie  permanent.    No  pension. 

Norway. — No. 

Switzerland. — There  is  no  provision  of  this  kind.    The  latter  matter  rests 
with  the  Meteorolo^cal  Commission. 

United  States. — In  his  report  for  1875,  n.  109,  the  Chief  Sigiul  Officer 
recommends  that  the  non-commissioned  officers  and  privates  in.  charge 
of  Stations  should  have  their  pay  increased  as  follows : — 
Seijeants  to  •  •  •    34  dollars  per  month. 

Corporals    •  .  -  •    21  „ 

Privates,  1st  class   -  •  •    18  ^, 

„        2nd  class  -  •  i.    13  „ 

Canada. — At  present  the  appointments  are  not  permanent  and  there  is  there- 
fore no  provision  for  superannuation. 

Question  16ft. — Are  there  any  extra  allowances,  e.g.,  for  additional  work  or 
special  services  F 

Austria. — ^There  are  some  extra  allowances  for  the  telegraphist,  for  the  cal- 
culators, and  for  the  messenger,  but  none  for  the  scientific  staff. 
Hungary. — Extra  allowances  are  not  made. 
Badbn. — Only  the  allowances  for  travelling  expenses  paid  extra. 
Bavaria. — No  reply. 
Belgium. — No  reply. 
Denmark. — No. 
France. — No  reply. 
Hamburg. — ^Yes. 
Holland. — No  reply. 
Italy. — See  answer  to  Question  12,^ 

Portugal.— Extraordinary  work  bringing  nearly  1/.  per  month  to  each  one. 
Prussia. — No  reply 
Russia. — ^Yes. 

Saxony. — Yes,  for  special  services. 
Sweden. — No. 

Norway. — Only  for  private  business. 
Switzerland. — No  reply. 
United  States. — No  reply. 
Canada. — No  extra  allowances  are  made. 

Question  17. — What  Publications  issue  from  the  Central  Office  F 

Austria. — The  publications  issued  by  the  Central  Institute  are  the  follow- 
ing :— 
(a.)  The  '<  Jahrbiicher"  (Meteorological  Annals)  of  the  "  Central 
Anstalt." 
1st    Series,  8  vols.,  1848-56  (published  by  the  Academy  of 

Sciences). 
2nd  Series,  till  now  10  vols.,  1864  to  1873.' 
For  the  years  1857-63  tables  of  monthly  and  yearly  results 
have  been  published  in  the  Proceedings  of  the    Imperial 
Academy. 
(6.)  The  observations  made   at  the    Central    Institute  published 

monthly  by  the  Acadeinv  of  Sciences  in  their  Anzeiger. 
(c.)  A  lithographed  bulletin  of  Telegraphic  Weather  Reports,  (without 
charts  giving  the  isobars,  &c.) 
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Hungary. — I.  Meteorological  Y'ear  Books  ooutaiaing  monthly   and  jearljr 
reports,  summarized,  from  all  the  stations. 
II.  The  daily  observations  of  the  central  station  in  printed 
monthly  reports. 
Baden. — Yearly  reports,  besides  every  month  a  summary  in  the  "  Carlsroher 

Zeitung." 
Bavaria.-- Every  month  the  observations  are  published    by  the  Central 
Station.    For  many  years  past  these  have  been  worked  up  into  the 
form  of  scientific  papers. 
Belgium. — No  reply. 
Denmark. — Daily  Bulletin  of  the  weather.  Bulletin  du  Nord  bi-monthly, 

monthly  resume  of  the  observations.    Annual  Report. 
France. — No  reply. 
Hamburg. — From  Division  III. 

I.  Dailv  Weather  Report. 

(a.)  Lithographed  in  two  sheets. 
{b.)  Telegraphic  Reports  to  newspapers, 
(c.)  To  the  narbours. 
.  (d.)  Meteorological  observations  for  Hamburg  supplied  to  a  Ham- 
burg newspaper. 

II.  Monthly  summary  of  weather. 

III.  Jahrbuch  and  Annual  Report. 

IV.  Special  announcements  in  the  "  Annals  of  Hydrography." 
Each  of  the  other  divisions  issue  reports.  Wind  Charts,  Sailing  Directions, 

Division  I.,  and  the  results  of  the  observations  on  Magnetic  Phenomena, 
Division  II. ;  Division  IV.,  on  chronometers. 
Holland. — (a.)  The  publications  of  the  observations  in  the  country. 

(6.)  An  mtemational  publication  extending  over  as  large  a  part 

of  the  world  as  our  means  permit, 
(c.)  Tracks  for  ships,  statistics  of  the  ocean. 
Italy. — BoUetino  decadico,  published  every  10  days ;  BoUettino  mensile,  pub- 
lished every  month ;  Supplements  issued  annually. 
Portugal. — The  Annaes  do  Observatorio  do  Infante  D.  Luiz  and  Annaes 

dos  Postos  Meteorologicos. 
Prussia. — No  reply. 

Russia. — Annals  of  the  Central  Physical  Observatory. 
Saxony. — 1  Monthly  Summaries. 

2  Results  of  the  Observations  of  the  Meteorological  Stations,  year 
I.  to  VIII. 
Sweden. — The  periodicals  are, — 

1.  Met.  Jakttagelser  i  Sverige. 

2.  Bull.  M^t.  du  Nord  (in  connexion  with  Norway  and  Denmark). 
a^Vaderleks  Bulletin. 

Norway. — A  Jahrbuch ;  a  daily  bulletin  posted  up  and  sent  to  the  papers ; 
Bulletin  du  Nord  in  conjunction  with  Sweden  and  Denmark ;  a  monthly 
review  in  an  agricultural  periodical. 
Switzerland.— The  Schweizensche  Met.  Beobachtungen,  which  has  appeared 

since  1864. 
United  States. — In  the  Report  for  1876,  p.  771,  the  following  list  of  pub- 
lications during  the  year  is  as  follows : — 
Farmers' Bulletins  ....    235,023 

Bulletins  manifold  ....      18,134 

Maps 141,223 

Weekly  Chronicles  ....      28,621 

Monthly  weather  review    ....    171/108 
International  Bulletins     -  -  -  -     1 10,665 

Board  of  Health  Reports  -  •  -  -  290 

Canada. — In  the  annual  report  to  the  Marine  Department  are  printed,  for 
every  day  in  the  year,  three  reports  from  13  telegraphic  stations,  ihe 
observations  being  at  7.25  a.m.,  4.25  p.m.,  and  10.50  p.m.  (Toronto 
time),  and  one  report  dailv  from  1 1  stations,  observations  at  7*25  a.m. 
In  the  same  report  are  also  printed  tables  of  monthly  means^  and,  for 
some  stations,  tables  of  daily  means. 
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Weather  maps  and  probabilities  are  issued  daily,  but  as  jet  they 
hare  not  been  printed. 
Miscellaneous  papers  are  also  occasionally  issued. 

Question  17  a. — From  what  fund  t#  the  printing  paid  ? 

Austria. — ^The  costs  of  publications  are  defrayed  from  the  general  fund 

(dotation)  i^ranted  to  the  Central  Institute. 
Hungary, — From  the  budget  of  the  Office,  noted  as  Chancery  expenses,  !K)/. 

a  year. 
Badbn. — Payment  supplied  to  the  Ministry  of  Commerce. 
Bavaria. — By  the  Government  Department  of  Finance. 
Bblgium. — No  reply. 

Denmark. — ^The  Institute  pays  for  the  printing. 
Franck. — No  reply. 
Hamburg. — ^For  1,  (a),  and  3  the  Marine  Observatory  pays;  for  1,  (h),  and 

id)  the  newspaper  editors ;  for  2  and  4  partly  the  Marine  Observatory, 

pflurtly  the  Admiralty. 

Each  of  the  other  Division  issues  reports  :  Wind  charts  and  sailing 

directions.  Division  I. ;  and  the  results  of  observations  on  magnetic 

phenomena.  Division  II. ;  Division  IV.,  on  chronometers. 
Holland. — From  the  Home  Department. 
Italy. — ^The  expenses  of  the  publications  are  charged  to  the  budget  of  the 

Ministry  of  Agriculture  and  Commerce,  Division  of  Statistics. 
Portugal. —From  the  budget  of  the  Observatory,  nearly  165/.  per  annum. 
Prussia. — No  reply. 

Russia. — Out  of  a  special  printing  fund  of  the  Central  Observatory. 
Saxony. — Out  of  the  funds  of  the  year. 
SwBDBN. — I.  By  the  Royal  Academy  of  Science. 

2.  One  third  of  the  cost  by  the  Meteorological  Central  Institute. 

3.  By  a  private  publisher,  who  at  present  receives  a  subsidy  from 

the  State. 

Norway. — ^The  grant  to  the  Institute. 

SwiTZBRLAND.— Out  of  the  fund  supplied  by  the  Government  to  the  Meteo- 
rological Commission. 

Unitbd  Statbs. — Funds  provided  bv  the  State. 

Canada. — The  annual  report  is  issued  at  the  cost  of  the  frind  for  printing 
Parliamentary  and  Departmental  reports ;  but  casual  papers  and  those 
issued  at  short  intervids  are  printed  at  the  cost  of  the  Central  Offiee. 

Qtofiition  VJh, — How  many  copies  of  your  publications  are  distributed  free  F 

Austria. — Copies  of  the  Meteorological  Annals  are  distributed — 
(a.)  To  observers  at  138  Austrian  stations.    (138.) 
(b,)  To  the  Hungarian  Meteorological  Central  Institute.    (20.) 
(c.)  To  institutes,  offices,  meteorologists  in  Austria  and  in   foreign 
countries.    (260 ) 
Hungary. — (a.)  128  copies  to  observatories,  corporations  and  private  persons. 
{b,)    98  copies  to  all  the  stations  of  Hungary. 
(c.)    12  copies  to  Austrian  stations. 

238  copies  in  all. 

Badbn. — About  200  copies. 

Bavaria. — 20  every  month. 

Belgium . — No  reply. 

Denmark — Daily  bulletin,  30  copies. 

Monthly  resum^,  240  copies. 
Annual  Report,  300  copies. 

France. — No  reply. 

Hamburg. — ^About  125  (this  refers  only  to  weather  reports). 

Holland. — ^They  are  nearly  all  distributed  free.  Every  distinguished  meteo- 
rologist receives  the  former  publications,  every  co-operator  the  latter 
(Marine  section). 

Italy. — More  than  400  copies  are  distributed  gratis  to  the  Observatories,  to 
the  Institutes  of  Instruction,  and  abroad. 


Digitized  by 


Google 


62 

Portugal. — ^All. 

Prussia. — No  rq)ly. 

RUSSIA.--400. 

Saxony. — 150  copies. 

SwBDBN. — 1.  82  m  Sweden  and  185  abroad. 

2.  Are  distributed  by  the  Danish  Institute. 

3.  25  copies. 

Nor  WAY.— About  300  of  the  Year  Book. 

Switzerland. — About  180. 

United  States. — No  reply. 

Canada. — About  500  copies  of  the  last  annual  report  were  given  away. 

Question  17<?. — How  many  are  sold? 

Austria. — ^Not  more  than  10  or  12  copies  are  sold. 

Hungary. — Hitherto  no  copies  have  been  sold. 

Baden. — ^They  are  published  by  Braun^  Hofbuohhandler  in  Carlsruhe. 

Bavaria. — No  reply. 

Belgium. — No  reply. 

Denmark. — Daily  bulletin,    250  copies. 

Monthly  resum^,  20     >, 

Annual  report,     15      „ 
France. — ^No  reply. 
Hamburg. — About  100. 
Holland. — Not  a  dozen  a  year. 
Italy. — No  reply. 
Portugal. — None. 
Prussia. — No  reply. 
Russia. — None. 
Saxony. — ^About  50  copies. 
Sweden. — 1.  Unknown. 

2.  See  Denmark. 

3.  150  copies. 
Norway. — None. 
Switzerland. — 60. 
United  States. — No  reply. 
Canada. — None  were  sold. 

Qfiestwa  18.— ilre  there  daily  observations  published  from  any  stations  as  well 
as  average  {weekly  or  monthly),  and  if  so  from  how  many 
stations  ? 

Austria. — Daik  observations  are  published  from  14  stations  (10  in  Austria, 
and  4  in  Turkey,  Egypt,  and  Greece),  these  daily  observations  from  the 
Ist  part  of  the  Jahrbuch.  Separate  copies  are  sent  to  the  several 
institutes  about  a  fortnight  after  the  close  of  every  month.  Averages 
from  all  stations  connected  with  the  Central  Institute  are  published  in 
2nd  part  of  the  Jahrbuch. 

Hungary. — Owing  to  lack  of  funds  at  present  only  from  the  central  station 
and  from  Fiume,  the  latter  being  paid  for  by  the  Adria  Commission. 
The  Central  Office  receives  telegrams  daily  from  12  Hunjrarian,  4 
Austrian,  and  1  Turkish  station  (7  a.m.),  which  are  published  m  several 
newspapers. 

Baden. — Daily  observations  from  Carlsruhe  in  two  newspapers  published 
here.  Monthly  reports  from  all  the  stations  in  the  "  Carlaruher 
Zeitung." 

Bavaria.— The  Munich  Observatory. 

Dbn^are^'Hi!^  observations  of  16  stations  of  the  2nd  order  are  published 
in  extenso  ;  of  the  other  only  the  monthly  and  annual  averages. 

HAirBURGl—Besides  the  telegraphic  bulletins  only  Hamburg  in  the  Hambrag 
'*  B6rsenhalle ;"  at  the  end  of  the  year  all  the  stations  of  the  let  order 
in  the  Jahrbuch  (only  for  the  observations  of  weather). 

Holland.— From  the  10  indicated  stations  I  publish  the  obsen^ons  for  3 
hours ;  from  the  30  stations  of  the  4th  order  only  onoe  a  day.    I  have 
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copies  ready  of  the  hourly  observations  at  Helder^  Gxoningen^  Utrecht, 
Amsterdam,  &c. 

Italy. — ^No  reply. 

Portugal. — The  9  a.m.  observations  of  this  observatory,  of  the  continental 
stations  and  Funchal  are  daily  published  in  the  Government  Journal 
and  in  other  newspapers. 

Prussia. — No  reply. 

RussiA.^From  aJl  stations  of  the  1st  and  2nd  order. 

Saxony. — Yes,  daily  from  the  Central  Station.  Monthly  and  yearly  sum- 
maries from  the  stations  of  the  2nd  and  Srd  order. 

SwBDBN.— From  9  stations  observations  are  published  daily  in  the  Bulletin 
Met.  du  Nord,  and  in  the  Vadeleks  Bulletin,  and  in  the  newspapers. 
Monthly  in  the  Stockholm  paper  "  Afton  Bladt."  The  monthly  average 
of  temperature  at  8  a.m.,  and  the  total  of  rainfall  for  17  stations. 

Norway. — Daily  for  12  stations.  Averages  for  about  30  stations  (in  the 
Jahrbuch). 

Switzerland. — From  15  stations  the  observations  are  printed  in  full ;  from 
about  30  others  daily  averages,  &c.  From  the  rest,  monthly  sum- 
maries. 

United  States. — ^No  reply. 

Canada. — For  answer,  see  Question  17. 

Question  19. — Is  provision  made  for  the  discussion  of  particular  points  in 
reference  to  storms,  weather,  public  health,  agriculture,  Sfc,  or 
in  reference  to  more  scientific  questions  ? 

Austria. — ^The  discussion  of  particular  points  in  reference  to  storms,  &c.  is 
left  as  free  and  voluntary  work  to  the  different  persons  constituting  the 
scientific  staff.  The  Journal  of  the  Austrian  Meteorological  Society  is 
the  usual  publication  in  which  questions  of  this  nature  are  discussed. 

Hungary. — By  several  observers  phenological  observations  are  made  with 
special  reference  to  agriculture  which  are  published  in  the  Jahrbiicher. 
A  comparison  of  the  relation  between  disease  and  meteorological  con- 
ditions is  periodically  published  by  the  Statistical  Bureau  of  Vienna. 

Baden.— No.. 

Bavaria. — ^The  official  stations  of  the  2nd  order  are  specially  appointed  for 
agriculture  and  forest  purposes. 

Belgium. — No  reply. 

Denmark. — ^The  study  of  the  great  movements  of  the  atmosphere  has  been 
prepared  by  the  construction  of  synoptical  charts,  embracing  the  whole 
of  Europe,  since  the  commencement  of  1867.  Tbe  distribution  of  rain 
over  the  country  with  the  different  winds  is  specially  studied. 

France. — No  reply. 

Hamburgh. — Yes. 

Holland. — Certainly. 

Italy. — No  reply. 

Portugal. — No. 

Prussia. — No  reply. 

Russia. — ^The  director,  his  assistant,  and  the  physicists  are  ple(^ed  to  do  such 
work.  The  results  are  published  in  the  Repertorium  fur  Meteorohgie 
brouffht  out  by  the  Academy  of  Sdenoes. 

Saxony.— -No.  However  the  influence  of  the  climate  on  agriculture  and  the 
economy  of  forests  is  to  be  ascertained,  this  being  a  matter  for  the 
superintendent  to  decide. 

Sweden. — ^The  collected  material  is  worked  up  into  scientific  papers.  Of 
these  have  appeared  :^1.)  Edlund:  Contributions  to  the  knowledge 
of  the  climate  of  Sweden.  (2.)  BMhenson  on  the  amount  of  the  rain- 
fall in  Sweden,  &c.  Presented  to  the  Academy,  but  not  yet  printed 
are :  (1.)  Rubenson  monthly  and  vearly  averages  of  temperature.  (2.) 
The  same  on  the  daily  variations  of  temperature.  (3.)  Forssmann  on  the 
high-water  observations  instituted  on  tne  Swedish  Coast. 

Norway. — It  is  left  to  the  time  the  director  may  find  for  such. 

Switzerland. — ^The  discussion  of  materials  has  been  provided  for  and  is  in: 
part  commenced. 
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Unitsd  States.— In  the  Report  for  the  year  1875,  p.  96,  it  is  stated,  that 
''  During  this  period  1,023  signab  have  been  ordered,  counting  each 
"  separate  display-  at  each  port  a  separate  signal,  in  anticipation  of  67 
*'  dangerous  storms.  Of  this  number  76  per  cent,  have  been  aftorwaids 
*'  re^OTted  as  verified  hj  the  occurrence  of  dangerous  winds  at  the 
*'  points  where  the  signals  were  displayed,  or  within  a  radius  of  100 
**  miles  from  these  points." 

"  The  efforfc  has  been  continued  during  the  year  to  exhibit  as  widely 
"  as  possible  in  the  agricuUvral  districts  the  results  of  the  daily  Office 
'*  studies,  in  the  form  of  printed  forecasts,  for  the  benefit  of  the  agri- 
*'  cultural  population  of  the  United  States.  The  continuance  of  this 
''  work  has  seemed  to  be  warranted  by  the  favour  with  which  it  has  been 
"  received.  By  an  arrangement  with  the  Post  Office  Deparhnent, 
"  6,364  printed  farmers'  bulletins,  on  which  have  appeared  the  daily 
**  reports  of  this  Office,  have  been  distributed  and  displayed  in  frames 
''  daily,  at  as  many  different  post  offices  in  different  cities,  villages,  and 
''  hamlets  in  different  States.  At  midnight  of  each  day,  the  midni^t 
''  report  of  the  Office  for  the  ensuing  day  is  telegraphed  to  20  centres 
*'*  of  distribution,  as  follows :  These  have  been  carefully  selected  as 
"  located  in  the  midst  of  the  denser  agricultural  populations  of  the 
"  States,  and  at  points  where  facilities  of  communication  enabled  the 
*'  surrounding  districts  to  be  most  rapidly  supplied.  The  telegraphic 
"  report  received  at  a  centre  of  distribution  is  at  once  printed  by 
*'  enlisted  men  of  the  Signal  Service,  on  bulletin  forms  provided  for 
"  that  purpose,  enveloped  as  rapidly  as  printed,  addressed  to  each 
"  designated  post  office  within  the  aistrict  to  be  supplied,  and  which 
*'  can  be  reached  by  the  swiftest  conveyance  by  the  hour  of  2  p.m.  of 
"  the  date,  and  are  then  placed  in  charge  of  the  Post  Office  Depart- 
"  ment,  under  an  arrangement  by  which  each  postmaster  receiving  the 
"  bulletin  has  the  order  of  the  Postmaster  General  to  display  it  instantly 
*'  in  a  frame  provided  bv  this  Office  for  the  purpose,  and  to  report  the 
*'  fact  of  its  receipt  and  of  its  display  in  writing  to  the  chief  signal 
*'  officer. 

"  The  average  hour  at  which  the  bulletins  have  reached  each  of  the 
"  different  post  offices,  and  have  been  displayed  in  the  frames,  has  been 
"11  a.m.  It  is  difficult  to  estimate  the  number  of  peo^e  and  the 
*'  varied  interests  it  has  been  attempted  in  this  way  to  benefit." 

Canada. — ^Weather  maps  are  constructed  daily  for  the  whole  continent  for 
each  of  the  three  telegraph  hours,  and  are  studied  with  a  view  of 
advancing  a  knowledge  of  the  principles  of  prognostication  as  well  as 
for  pro^ostication  relating  to  the  immediate  future. 

The  importance  of  discussions  regarding  health,  agriculture,  &c.  &c., 
and  sundry  scientific  questions  is  fully  recognised ;  but  as  the  value  of 
such  discussions  depends  (ceteris  paribus)  on  the  correctness  of  obser- 
vations, the  number  and  territorial  distribution  •  of  good  stations,  and 
the  number  of  years  in  which  observations  are  carried  on,  it  has  been 
thought  better  to  employ  the  strength  of  the  Office  in  improving  the 
data  rather  than  in  drawing  premature  conclusions  from  them. 

Qtiestion  20. — Have  any  researches  been  carried  on  with  a  v^ieto  to  the  improve^ 
ment  of  instruments  or  methods  of  reducing  observations? 

Austria. — Attention  has  been  directed,  of  course,  to  the  improvement  of 
instruments  and  of  the  methods  of  reducing  observations.  With  regard 
to  instruments,  the  Adjtmct  Professor  Osnaghi  has  been  busy  with  the 
construction  of  new,  and  the  improvement  of  already  existing,  instru- 
ments. Of  the  methods  of  reduction  the  simplest  have  been  found  to 
answer  best. 

Hungary. — For  ascertaining  the  formulse  of  reduction  for  air  pressure  and 
temperature  there  exists  lithographed  material  extending  over  12  years ; 
but  the  staff  for  calculating  them  is  wanting.  The  formulas  of  reduction 
drawn  out  by  Jelinek  (*'  Ueber  den  taglichen  Gang  der  vorxiiglichsten 
Meteor.  Elementen  '*)  are  provisionally  in  use. 

Badkn. — No  reply. 

Bavaria. — At  the  Central  Station. 
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Belgivm.^ — No  reply. 

Dknm ARK. — A  new  anemometer  is  in  oonrse  of  being  tested. 

Franck. — No  reply. 

Hamburg. — Amonf(  such  researches  must  especially  be  mentioned  the 
supply  of  the  stations  with  instruments  last  summer ;  the  result  was, 
very  special  directions  given  to  the  mechanicians  with  reference  to  each 
of  the  instruments ;  the  researches  are  being  carried  on^  especially  as 
regards  the  equipment  of  the  stations. 

Holland. — Not  particularly  with  a  view  to  the  improvement  of  instruments. 

Italy. —No  reply. 

Portugal.— Yes,  especially  as  to  the  best  mounting  of  the  psychrometer. 

Prussia, — No  reply. 

RussiA.---(See  answer  to  Question  19.) 

Saxony. — Yes;  but  in  general  the  methods  are  altered  according  to  the 
resolutions  of  the  Congress  of  Vienna. 

Sweden. — No. 

Norway. — ^The  locality  has  hitherto  forbidden  such  investigations. 

Switzerland. — ^Various  researches  are  to  be  found  in  the  Appendices  to  the 
yearly  volumes. 

United  States. — **  A  model  rain-gauge,  a  model  anemoscope,  and  a  model 
*'  mechanical  barometer,  all  self-r^stering,  and  arranged  upon  plans 
"  not  known  to  have  been  before  used,  have  been  constructed  at  the 
"  office,  and  are  now  undergoing  the  usual  tests."     (Report  for  1875.) 

Canada. — Attention  has  been  turned  to  the  contrivance  and  improvement  of 
apparatus,  and  specially  of  anengiometers. 

Question  2\,^What  is  the  cost  of  the  Meteorological  Department  under  all  its 
different  heads  f  (1.)  For  instruments,  (2.)  For  stations, 
(3.)  For  observers,  (4.)  For  cost  of  records.  (5.)  For  trans- 
mission to  Central  Office,  (6.)  For  verification  of  observations. 
(7.)  For  publication  of  results.  (8.)  For  warnings  of  storms, 
(9.)  For  abstract  physical  or  scientific  results. 

Austria. — ^The  wan^ts  of  a  Central  Meteorological  Institute  are  changing 
every  year,  and  the  more  so  if  the  funds  granted.to  it  in  former  years 
have  been  low  beyond  measure,  and  if  the  relations  of  the  Institute  have 
been  totally  altered  by  the  erection  of  a  new  building  for  the  obser- 
vatory, (18/0-72)  and  the  erection  of  many  new  self- registering  instru- 
ments. It  seems  therefore  advisable  not  to  communicate  the  fixed  sums 
granted  systematicallv  to  the  Central  Institute  (to  which  supplementary 
grants  have  been  adaed)  but  the  funds  asked  from  the  Government  for 
the  year  1877. 

(1.)  Instruments^  library,  &c.  -  -  -  -    j^280 

(2.)  Instruments  for  stations,  carriage  of  instruments,  &c.     -         58 
(3.)  Small  remunerations  to  some  observers    •  -  -         25 

(4  )  Records,  printing  of  forms  for  entering  the  observations  -         17 
(5.)  For  messengers  carrjring  the  telegrams  to  the  telegraph 

office  at  eight  stations  .  •  -  -  -         20 

(6.)  Verification  for  inspections  -  -  -  -         50 

(7  )  Publication  of  Jahrbuch  and  lithographed  bulletin  -        178 

(8.)  Warnings  of  storms.  There  are  no  warnings  m  the 
proper  sense  in  Austria.  The  Meteorological  Telegrams 
are*  transmitted  free  of  cost.  Forms  for  telegraphic 
records,  &c.,  and  pay  of  telegraphist     -  -  -  77 

(9.)  There  is  no  fund  for  abstract  phvsical  or  scientific  results. 
Practically  application  must  be  made  to  the  Academy 
of  Sciences  or  to  the  Meteorological  Society. 

Total      -  £705 

From  the  total  sum  of  705/.  there  have  to  be  subtracted  the  remuneration 
^ven  to  the  photographer  and  to  the  telegraphist  (43/.  and  SSL)  as  already 
mentioned  in  answers  to  Question  15.  If  this  is  done  the  totel  sum  wm 
be  597/. 
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There  are  still  other  costs :  (a),  for  conservation  and  repaAr  of  the  premises, 
421. ;  {b),  for  fuel,  55/. ;  (c),  for  gas  in  the  office,  on  the  stairs,  in  the  corridors 
&c.,  for  cleaning  and  keeping  up  the  garden,  83/.;  total,  180/.  The  total 
expenses  of  the  MeteorologioBd  Institute  under  all  its  different  heads  are 
therefore : 

A.  For  the  staff  ....    ^£1,220 

B.  For  the  Central  Institute  and  the  stations  597 

C.  For  the  premises  and  the  garden   -  -  180 

Total    -       1,997 

Hungary— (1.)  |  ^^200  Central  Office  and  stations. 
(3!)       100 
Lv  1  are  defrayed  out  of  the  sum  for  Chancery  expenses. 


L'{  1  are  defra 

(60  J       601 
(7.)         40/ 


(8.) 

(9.) 

The  entire  budget,  including  salaries^  rent,  &e.,  1,300/. 
Badbn. — Not  known. 
Bavaria.-(1.)  -€{86  J,,p„,„  „,  ^^tfit, 

(30       87         1 
(4.)       19  I 

(5.)       —  >yearly  mainten&noe. 

(6.)       -  ( 

(7.)        8  lOs,  J 
(8) 
(9.) 
Belgium. — ^There  is  no  office  created  specially  with  reference  to  the  study  of 
meteorology.  The  labours  of  the  Koyal  Observatory  are  diWded  between 
two  distinct  services,  the  astronomical  and  the  meteorological ;  but  the 
grant  which  is  allowed  each  year  to  the  Observatoiy  is  common  to  both, 
and  is  subdivided  as  follows : 

StAff £742 

Material  {i.e.,  printing,  purchase  of  instmments  and 
works,  miscellaneous  expenses,  &c.)  -  -  •       322 

1,064 
DENMARK.-~The  budget  of  the  year  1876  may  be  divided  as  follows  : 


Director,  two  assistants  • 

Drauglitsman  and  calculators    - 

Instruments  and  stations 

Printing  of  lists,  &c. 

Library  -  .  •  . 

Office  custodian 

Observers  ... 

Journeys  of  inspection  - 


£292 
120 
105 
96 
38 
75 
99 
30 

855 


Francb.*^No  special  budget.  The  expenses  of  land  observations  are  defrayed 
out  of  the  vote  for  the  National  Observatoiy;  those  of  maritime  obser- 
vations out  of  the  Navy  vote. 

Hamburg. — Expenses  of  the  Central  Station  building,  repairs,  and 

travelling  expenses      ......    £650 

Expense  of  telegraphic  reports    .....     1,500 

For  instruments,  models,  books,  charts,  and  publications  •        900 

Office  expenses  of  the  agencies,  and  for  keeping  their  books      -        125 
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Holland. — I  have  not  so  lafge  a  sum  at  my  disposal  that  stridtly  defined 
sums  should  be  allowed  uuder  so  many  heads.  Till  now  we  have 
never  paid  more  for  the  sta£P^  clerks,  and  personal  assistance  in  genend 

than jg625 

And  for  instruments,  publications,  diiferent  costs  -  -        583 

1,208 
However,  the  director  of  the  Marine  section  and  I  have  each 

from  other  sources  about  167/.  -  -  -        say        3/5 

Telegrams  which  are  paid  by  the  Government   -  -  .        500 

Total,  all  included    -    jf2,083 

Italy.— No  reply. 

PoBTuoAL.— (1.)  jeil2 

(2.)  - 

(3.)  216 

(4.)  16 

(5.)  - 

(6.)  - 

(7.)  90 

(8.)  - 

(9.)  - 

Prussia. — For  salaries  of  one  councillor  and  one  assistant,  including  an 

aUowance  to  the  latter  for  house  rent  ....  j|372 
For  all  other  personal  expenses,  remunerations  to  watchers  at 

the  diJEEerent  meteorological  stations    ....  825 

Remuneration  for  special  services           -            -            -            -  1 5 
For  repairs  of  meteorological  apparatus,  for  stationery,  printing, 

bookbinding,  and  travelling  expenses              ...  2/8 

Total    -    jfl,490 

It  may  be  obsexved  that  besides  the  special  Meteorological  Institutions  of  the 
remaining  German  States,  the  Hydrographic  Department  and  the  German 
Lighthouse  Department,  both  of  which  are  under  the  control  of  the  Minister 
of  Marine,  are  connected  with  the  Meteorological  Institute.  Their  respective 
costs  are,  for  18/6—. 

For  the  Hydrographic  Department     -  •    «£6,922 

„      Lighthouse    ....       6,514 
A  new  observatory  is  in  course  of  erection  at  Potsdam. 

Russia. — Yearly  credit  of  the  Central  Observatory  at  St.  Petersburg,  for  the 
time  being,  6,300/.  The  weather  telegrams  are  quite  free  and  may  be 
estimated  at  7,700/.  a  year.  The  outlay  on  the  other  hand  for  meteo- 
rology  and  earth  magnetism  ma^  be  computed  at  5,600/.  This  prin- 
cipally  concerns  the  other  stations  of  the  1st  order,  Tiflis,  Pekin, 
Barnaul,  &c. 

Saxony.— About  760/. 

(1.)  about  jeiOO 
(2.)     „  30 

(3.)     „        250 
(4.)     .,  75 


76 


(7.)     „         90 
(8.)     ..  - 

(9.)     «  - 
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Svi^EDEN. — 1,098/.,  ^nz. : — 

£        8 

Salary  of  director 

- 

.    281    5 

„       amanuensis 

. 

-    140    0 

„       the  observers    - 

. 

-    371     5 

Calculations 

« 

.      84    5 

Servants  -            -            - 

• 

.      39    6 

Instruments  for  private  stations 

. 

-      56    0 

Other  expenses     - 

Total    . 

-     125    0 

.    ^1,098    0 

Norway.— 1,080/. 

I  am  not  able  to  class  the  cost  under  these  heads  exactly.    The  annual 
grant  is  1,080/.,  of   which  480/.  is  for  expenditure  for  instruments, 
printing,  house  rent,  tours  of  inspection,  &c.,  and  the  rest  is  for  salaries 
to  officials  and  observers.    Telegraphy  is  free. 
Switzerland.-— About  640/.  per  annum. 
(1.)  j^32 
(2.)     40 
(3.)     32 
(4.)     - 
(6.)     16 
(6.)   280 
(7.)   240 
(8.)     - 

United  States. — ^The  following  are  the  returns  of  sums  expended  by  the 
Signal  Office  during  the  fiscal  year  1874-5 : 

For  the  maintenance  of  stations   already  existing  and 

establishment  of  new  stations    -            -            -            -  j^5,660 
For  manufacture,  purchase,  and  I'epair  of  meteorological 

instruments  and  storm  signals  .            .            -            -  3,260 

For  publication  and  distribution  of  maps,  bulletins,  &c.  -  13,460 

For  construction  of  telegraph  lines            -            -            -  20,800 

For  cost  of  telegrams  and  postage  communication             -  '  39,662 

j£f*102,842 


Canada. — It  is  impossible  to  state  in  each  case  the  cost  of  the  several  heads 
(1)  to  (9).  For  example,  the  cost  of  stations,  as  distinct  from  salaries  of 
observers,  cannot  be  separated  from  that  of  instruments,  or  from  that 
of  records  (by  which  I  understand  register  forms.  &c.).  Again,  the  cost 
of  the  verification  of  the  observations,  and  of  abstract  physical  results, 
is  mixed  up  with  that  of  the  salaries  at  the  Central  Office,  and  of  the 
appliances  employed  there. 

As  far  as  it  is  possible  to  give  them,  the  details  are  approximately  as 
follows ;  but  it  may  be  stated  that  ihe  figures  will  be  greatly  modified 
in  future,  the  cost  of  the  instruments  being  reduced,  and  that  of 
visitation  and  telegraphy  being  increased  : — 

1.  Instruments         -  -  -  .  .    je900 

2.  Visitation  of  stations        -  -  -  •  80 
Q  /  Salaries  of  observers      -            -           -            -     1,800 

•  \  Drum  agents     -----  85 

4.  Stationery,  including  forms         .  .  -        260 

5.  Postage,  including  transmission  of  records  -        100 

6.  ? 

7.  See  17a. 

8.  Telegraphy,  including  collecHom  of  data,  as  well 

as  issue  of  warnings    .  -  -  -     2,000 

9.  ? 

*  Calculated  at  5  dollars  to  the  £. 


Digitized  by 


Google 


69 

Question  22. — Does   your   Department   deal   with    both   Land    and    Ocean 
Meteorology  t 

Austria. — ^The  work  of  the  Austrian  Central  Meteorological  Institute  is 
confined  to  Land  Meteorology  only;  it  includes  however,  magnetical 
determinations,  and  more  especially  observations  of  the  variations  of  the 
three  magnetic  elements^  and  absolute  magnetic  determinations,  to  be 
made  regularly  every  month  at  Vienna,  and  from  time  to  time  in  the 
whole  Austrian  monarchy. 

Hungary. — Only  with  Land  Meteorology. 

Baden — No. 

Bavaria. — ^With  Land  Meteorology  only. 

Belgium. — No  reply. 

Denmark. — Until  now  only  with  the  1st  branch  of  meteorology.  Hydro- 
graphic  researches  have  however  commenced  mth  the  year  1876. 

France, — No  reply. 

Hamburg. — Division  I.  Maritime  Meteorology.  Divbion  II.  Instruments 
(Literature)  (Deviation).  III.  Coast  Meteorology  and  warnings  of 
storms.    IV.  Institute  for  the  verification  of  chronometers. 

Holland.— No  reply. 

Italy. — No  reply. 

Portugal. — Yes. 

Prussia. — No  reply. 

Russia. — Yes,  but  only  starting  from  this  year. 

Saxony. — No. 

Sweden. — ^Yes,  at  present ;  but  it  is  decided  to  erect  a  separate  Nautical 
Meteorological  Bureau. 

Norway. — ^The  dealing  with  Ocean  Meteorology  is  very  little.  Some  obser- 
vations of  temperature  of  the  sea  have  been  discussed.  (In  future  years 
I  intend  to  propose  a  special  building  for  the  Institute ;  an  observatory 
of  the  first  order  (feur  from  the  town) ;  a  larger  stalE  of  clerks ;  a  division 
for  Ocean  Meteorology ;  an  extension  of  the  storm  warning  system.) 

Switzerland. — ^The  latter  naturally  has  nothing  to  do  with  us. 

United  States. — No  reply. 

Canada. — Nothing  has  been  done  with  reference  to  Ocean  Meteorology,  but 
it  is  probable  that  ships'  logs  will  be  collected  to  aid  in  the  study  of 
storms. 


APPENDIX  VI. 


Keport  of  the  Third  Committee. 

First  Meeting,  15th  April,  at  llh.  a.m. 

Present : — MM.  Mascart  (President),  Cantoni,  de  Brito-Capello, 
HouzEAU, .  Mendeleef,  Mohn^,  Palmieri,  Schenzl,  Snellen, 
Wild,  and  von  Bezold  (Secretary). 

At  the  request  of  the  President,  Mr.  Scott  (Secretary  to  the  Congress) 
submitted  a  list  of  the  printed  reports,  &c.  on  the  questions  which  had  been 
referred  to  the  Committee,  viz.,  Nos.  12  and  16-25,  and  stated  that  the  ques* 
tion  of  seismometry  had  also  been  referred  to  it. 

The  President  opened  the  discussion  upon  question  10  of  the  Programme 
(Comparison  of  Standard  Instruments). 

M.  Wild  spoke  upon  the  comparison  of  barometers,  and  gave  a  resum^  of 
the  ideas  contained  m  his  report.* 

M.  Cantoni  thought  it  very  desirable  that  barometers  from  three  stations  of 
Italy,  fbr  example,  Rome,  Naples,  and  Palermo,  should  be  compared  as  pro- 
posed by  M.  Wild.  In  this  sense  Italy  might  take  part  in  the  realization  of 
the  scheme. 

MM.  Mendeleef,  Houzeau,  Mohn,  and  de  Brito  Capello,  made  some 
remarks  upon  this  subject. 

*  B«Pport8  ntr  ks  queftloiis  du  Programme,  p.  37. 
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The  resolution  given  at  p.  12  was  put  to  the  vote  and  adoptedi 

The  President  opened  the  discussion  upon  Question  16,  (the  Determination 
of  the  fixed  points  of  Thermometers). 
I  MM.  Cantoni,  Wild,  Snellen,  and  Mendeleef  took  part  in  the  discussion. 

The  resolution  given  at  p.  12  was  put  to  the  vote  and  adopted. 

The  discussion  on  questions  17  and  18  was  adjourned. 

The  President  opened  the  discussion  upon  Question  19  (Radiation). 

MM.  Cantoni,  Palmieri,  and  Wild  took  part  in  the  discussion. 

The  Committee  adopted  the  resolution  given  at  p.  13. 

The  discussion  on  questions  20  and  21  was  adjourned. 

The  President  opened  the  discussion  upon  question  22  TRain  Gauges). 

MM.  Mobn,  Cantoni,  v.  Bezold,  Palmieri,  onellen,  ana  Zenger  spoke  upon 
this  subject. 

The  Committee  adopted  the  resolution  given  at  p.  13. 

The  discussion  on  question  23  was  adjourned. 

The  discussion  was  opened  upon  question  24  (Ozone). 

MM.  Cantoni  and  Palmieri  made  some  remarks,  and  described  the  experi- 
ments which  had  been  made  in  Italy  upon  this  subject.* 

M.  Zenger  described  a  new  method  which  he  had  employed,  based  upon  the 
use  of  bydriodic  acid,  contained  in  an  apparatus  with  Liebig's  bottles,  through 
which  the  air  was  made  to  pass  by  means  of  an  aspirator. 

MM.  Cantoni  and  Palmieri  spoke  of  the  great  difficulties  connected  with  an 
exact  determination  of  ozone. 

The  resolution  given  at  p.  15  was  adopted. 

The  next  meeting  was  fixed  for  Wednesday,  2h.  p.m. 

£.  Mascart,  President. 
V.  Bbzold,  Secretary. 

Second  Meeting,  16th  April,  at  2h.  p.m. 

Pi-esent : — MM.  Mascabt  (President),  Cantoni,  de  Brito-Capbllo, 
HouzEAU,  Mendeleef,  Mohn,  Palmieri,  Sghenzl,  Snellen, 
Wild,  and  von  Bezold  (Secretary). 

With  reference  to  the  protocols  of  the  first  meeting,  the  President  com- 
municated a  letter  jfrom  M.  Mari^Davy  to  M.  Buys  Ballot,  relative  to  M. 
Violle's  report  on  radiation.  This  letter  wiU  be  printed  as  a  report  to  the 
Congress.! 

The  protocols  were  confirmed. 

The  President  opened  the  discussion  upon  question  17  (Exposure  of 
Thermometers). 

M.  de  Brito-Capello  remarked  that  he  had  presented  a  report  upou  this 
subject,;]^  and  that  there  was  another  by  M.  Wild.§ 

M.  Cantoni  proposed  that  the  discussion  of  this  question  should  be  taken 
conjointly  with  that  of  question  20  (Humidity  of  the  Air).|] 

M.  Wild  added  some  remarks  to  his  report  on  thermometer-screens. 

M.  Mohn  expressed  his  satisfaction  at  finding  that  M.  Wild  did  not 
recommend  absolutely  one  definite  form  of  screen,  because  it  was  often 
necessary  to  take  the  convenience  of  observers  into  account. 

M.  W'ild  was  quite  of  the  same  opinion,  and  he  insisted  especially  upon  the 
bad  e£Pect  of  the  wooden  screens  of  large  dimensions  which  retard  the  action  of 
thermometers,  a  disadvantage  which  the  small  metal  screens  did  not  present'. 

M.  Cantoni  added  that  he  had  obtained  good  results  with  wooden  screens 
when  they  were  of  very  small  size. 

M.  Houzeau  communicated  the  general  result  of  the  comparisons  which 
had  been  recently  made  at  the  Royal  Observatory  of  Brussels  with  three 
different  thermometers.  The  first  was  set  up  in  the  garden  of  the  Observatoiy, 
placed  in  a  wooden  louvred  screen  of  tolerably  lurge  size,  and  protected  by 


*  Rapports  sur  les  questions  du  Flragramme,  p.  88. 
t  Ibidem,  p.  277. 
1  Ibidem,  p.  887. 
I  Ibidem,  p.  48. 
e  Ibidem,  p.  119. 
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the  building  from  the  direct  action  of  the  sun.  The  second  was  pkced  in  the 
common  centre  of  two  hollow  metal  spheres,  each  composed  of  alternative 
bands  and  spaces,  the  bands  of  one  sphere  corresponding  to  tne  spaces  of  the  other. 
Lastly,  the  third  thermometer  was  a  sling-thermometer  (thermom^tre-fronde), 
uBed  in  the  open  air,  in  the  shade.  The  result  of  these  comparisons  has 
shown  that  these  three  thermometers  often  did  not  differ  by  more  than  a  tenth 
of  degree.  This  figure,  O^'l,  will  nearly  measure  the  ordinary  difference  of  these 
instruments. 

M.  Tacchini  recommended  the  Committee  not  to  take  a  definite  decision  on 
the  form  of  screens  for  protecting  thermometers ;  he  spoke  of  the  experiments 
which  he  had  made  at  Palermo,  and  stated  that  wooden  screens,  whose  dimen- 
sions were  limited  even  to  a  metre,  ought  to  be  suppressed.     He  explained  the 
form  adopted,  viz.,  "II  Balcone  meteorico  di  Palermo,"  and  which  he  had 
proposed  for  use  at  other  stations ;  at  the  same  time  he  acknowledged  the  very 
interesting  communications  of  M.  Wild. 
The  Committee  adopted  the  resolution  given  at  p.  12. 
The  discussion  of  question  18  of  the  Programme  (Earth  Temperature)  was 
opened,  and  after  some  observations  the  resolution  given  at  p.  13  was  adopted. 
The  President  opened  the  discussion  upon  question  20  (Humidity  of  the 
Air). 

M.  Cantoni  read  a  report  upon  this  subject.* 

M.  Wild  explained  some  experiments  which  he  had  made  upon  this  subject, 
and  he  thought  it  was  desirable  to  add  an  aspirator,  at  least  tor  the  wet-bulb 
thennometer. 

M.  Cantoni  made  some  remarks  on  the  difficulties  presented  in  determining 
the  humidity  of  the  air  by  means  of  the  dry  and  wet  bulb  thermometers  when 
the  temperature  is  very  near  or  below  the  nreezing  point. 

M.  von  Bezold  remarks  that  these  difficulties  were  well  known  to  him,  and 
that  they  occur  very  frequently  in  colder  climates.  He  proposed  that,  if  pos- 
sible, the  addition  of  a  hair  hygrometer,  for  instance,  that  of  Kappe,  of  Zurich, 
should  be  recommended. 

M.  Wild  stated  that,  in  Russia,  hair- hygrometers  were  everywhere  used  by 
the  side  of  the  dry  and  wet  bulb  thermometers. 

M.  Snellen  made  the  following  communication  upon  this  point :  that  while 
he  liked  the  improvement  introduced  by  M.  Alluard  in  the  manner  of  observ- 
ing the  dew-point  when  Regnault's  condensation  method  is  employed  for 
determining  the  humidity  of  the  air,  he  nevertheless  thought  that  the  same 
result  might  be  arrived  at  in  the  following  way  :  Place  behind  the  vessel 
containing  the  ether,  by  the  evaporation  of  which  condensation  is  attained,  a 
piece  of  dull  blackened  paper  or  other  screen,  at  such  a  distance  that  the  free 
circulation  of  the  air  shall  be  in  no  wise  impeded.  Then  when  the  silver  vessel 
is  examined  by  means  of  a  magnifying  glass,  the  reflected  image  of  the  screen  is 
seen  on  it,  and  quite  close  to  it  the  screen  itself ;  this  allows  of  the  accurate 
determination  of  the  moment  of  condensation,  in  this  manner ;  the  separation 
between  the  vessel  and  the  screen  absolutely  cannot  be  seen,  at  least  as  long  as 
the  surface  of  the  vessel  is  well  polished  ana  no  dew  is  deposited ;  but  at  the 
moment  this  latter  case  takes  place  the  separation  is  immediately  seen,  the 
vessel  taking  a  whitish  glimmer,  while  the  screen  retains  its  first  aspect. 
The  Committee  adopted  the  resolution  given  at  p.  13. 
The  meeting  closed  at  4h.  p.m. 

£.  Mascart,  President. 
V.  Bezold,  Secretary. 


Third  Meeting,  17th  April,  2h.  p.m. 
Present  : — MM.  Mascart  (President),  de  Brito-Capbllo,  Houzbau, 
Mbndeleef,  Mohx,  PalmiJ^ra,  Shenzl,  Snellen,   Wild,  and 
VON  Bezold  (Secretary). 

The  President  opened  the  discussion  on  question  21  (Evaporation). 
M.  Cantoni  made  the  following  remarks : —  The  numerous  experiments 
made  in  Italy  by  MM.  Tacchini,  Ragona,  Frisiani,  and  myself,  m   recent 
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years,  and  of  which  I  have  given  a  resume  of  the  results  in  a  notice  published 
with  the  Supplement  to  Meteorologia  Italiana*  aU  tend  to  confirm  the 
following  principle : — 

"  We  cannot  have  comparable  atmometers  unless  all  conditions  of  form  are 
well  established  as  to  dimensions,  construction,  and  exposure  of  the  apparatus ; 
and  it  is  especially  necessary  that  they  should  be  of  small  size." 

After  a  short  discussion,  in  which  MM.  Pittei,  Wild,  Deniza,  and  Cantoni 
took  part,  the  resolution  griyen  at  p.  13  was  adopted. 

The  Committee  then  discussed  ouestion  23  (Anemometers). 

M.  Wild  gave  an  account  oi  M.  Dohrandt's  investigations  upon  this 
subject.t 

M.  Mohn  drew  attention  to  the  anemometer  of  M.  Hagemann,  of  Copen- 
hagen, which  appeared  to  give  very  good  results,  at  least  when  the  veloci^  of 
the  wind  exceeded  a  certain  rate. 

M.  Wild  stated  that  he  had  also  made  some  experiments  with  thia 
anemometer,  but  they  were  not  sufficient  to  enable  him  to  give  a  definite 
opinion. 

M.  Snellen  recommended  the  adoption  of  M.  Spangenberg's  method. 

M.  de  Brito-Capello  read  a  report  upon  this  subject. 

M.  Plantamour  regretted  that  the  vertical  component  of  the  wind  was  not 
sufficiently  observed.  He  whs  of  opinion  that  this  determination  would  be  of 
the  greatest  interest,  because  it  would  enable  us  to  ascertain  the  inclination  of 
the  wind. 

M.  Wild  stated  that  he  had  made  various  experiments  in  this  direction  with 
a  wind  vane  on  a  horizontal  axis,  which  had  given  satisfactory  results. 

M.  Tacchini  proposed  the  employment  of  a  normal  standard  anemometer. 

M.  Weihrauch  was  of  opinion  that  the  construction  of  such  an  instrument 
was  impossible,  on  account  of  the  inevitable  changes  of  friction. 

M.  Snellen  was  of  the  same  opinion. 

M.  Houzeau  requested  that  this  question  mij^ht  be  referred  to  the  International 
Committee,  who  would  undertake  this  comparison  when  it  judged  it  opportune. 

M.  Wild  recommended  the  transmission  by  post  of  one  of  the  anemometers 
of  Schulz  of  Dorpat,  and  that  it  should  always  be  compared  before  and  after 
a  voyage  with  a  normal  instrument  placed  at  a  certain  station,  for  instance,  at 
St.  Petersburg. 

The  Committee  adopted  the  resolution  given  at  p.  14. 

The  Committee  proceeded  to  discuss  question  25  (Atmospheric  Electricity). 

M.  Mascart  gave  the  Presidency  to  M.  Cantoni. 

M.  Palmieri  explained  his  views  upon  this  subject,  and  gave  a  resumd  of  the 
works  he  had  published  thereupon.^ 

M.  Mascart  did  not  share  the  opinion  of  M.  Palmieri  with  respect  to  the 
continuity  of  observations,  and  hB  insisted  upon  the  following  points  : 

V.  It  is  necessary  to  make  continuous  observations  on  the  phenomenon, 
because  atmospheric  electricity  changes  so  very  quickly. 

2^.  It  is  necessary  to  make  sure  always  that  the  insulation  is  perfect. 

3"".  I1ie  continuous  records  should  be  elected  by  intermittent  observations. 

4°.  It  is  necessary  that  the  indications  of  the  electrometer  should  be  pro- 
portional to  the  intensity  of  the  phenomenon  observed,  or  at  least  that  each 
electrometer  should  be  furnished  ^ith  a  table  of  graduation. 

M.  Denza  reported  the  experiments  made  with  M.  Palmieri's  instruments  at 
different  places  in  Italy,  and  thought  that  those  instruments  might  everywhere 
furnish  satisfutory  results. 

After  some  remarks  by  MM.  Mascart,  Palmieri,  Cantoni,  Wild,  &c,  the 
Committee  adopted  the  resolution  given  at  p.  15. 

The  meeting  closed  at  4h.  p.m. 

E.  Mascart,  President. 
V.  Bezold,  Secretary. 
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Fourtb  Meeting,  18th  April,  at  llh.  a.m. 

Present : — MM.  Mascart  (President),  de  Bbito-Capkllo,  HouzEAtr, 

MoHN)  Mendeleef.  Wild,  and  v.  Bezold  (Secretary). 

The  protocols  of  the  last  meetinff  were  confirmed. 

The  President  announced  that  lie  had  received  the  following  letter  from 
Mr.  Buchan  on  the  exposure  of  thermometers : — 

"  Scottish  Meteorological  Society,  Edinburgh, 
''  My  dear  Sir,  April  14th,  1879. 

*'  I  GREATLY  regret  that,  owing  to  the  effects  of  my  accident  in  September, 
I  have  not  been  able  to  submit  a  report  on  question  17  to  the  Congress  at 
Rome,  as  I  hoped  I  should  have  been  able  to  do  in  December,  when  requested 
to  do  so  by  the  Permanent  Committee. 

"  Even  yet  I  could  not  undertake  the  preparation  of  such  a  report  on  account 
of  the  large  and  difficult  question  raised  by  the  phrase  '  destined  to  give  the 
temperature  of  the  air.' 

"  If  the  problem  be  a  practicable  one  to  demise  some  instrumental  arrange- 
ments for  tne  observation  of  the  true  temperature  of  the  air,  we  are  so  far  from 
an  approximate  solution  of  it  as  practically  to  shut  us  up  to  the  adoption  of  a 
method  of  observation  which  will  secure  uniformity.  Further  we  cannot 
meantime  go. 

'^  Some  time  ago  Mr.  Stevenson  published  a  paper  on  this  point  which,  as  it 
meets  my  views,  I  take  the  liberty  of  subjoining.* 

'^  1  continue  to  make  steady  and  satisfactory  progress. 

"  Yours  faithfully, 

'*  R.  H.  Scott,  Esq.,  Alexander  Buchan. 

**  Secretary,  Permanent  Committee.'* 

M.  Zenger  exhibited  some  photographs  of  the  sky  in  the  vicinity  of  the  sun. 
At  the  request  of  one  of  the  members,  M.  Zenger  promised  to  give  a  note, 
which  should  be  printed  among  the  reports  to  the  Congress.f 

M.  Maseart  remarked  that  the  circles  shown  by  the  photographs  of  M. 
Zenger  appeared  to  be  often  the  reproduction  of  invisible  coronse. 

M.  v.  Bezold  was  of  the  same  opinion,  and  he  thought  that  it  was  desirable 
to  determine  the  angular  diameter  of  the  circles. 

M.  Palmidri  proposed  to  repeat  the  experiments  of  M.  Zenger. 

The  President  communicated  to  the  Committee  a  work  by  M.  de  Rossi  (La 
Meteorologia  Endogena,  Milan,  1879). 

M.  de  Rossi  gave  a  short  resume  of  his  work,  which  is  printed  among  the 
reports.! 

After  a  short  discussion,  in  which  MM.  de  Rossi,  Palmieri,  Cantoni,  and 
Maseart  took  part,  the  Committee  adopted  the  resolution  given  at  p.  15. 

The  meeting  closed  at  Ih.  p.m.  ^^^^w^r 

E.  Mabcart,  President. 
v.  Bezold,  Secretary. 


APPENDIX  VII. 


Report  of  the  First  Committee. 

A.  The  Committee  took  points  8,  12,  and  Id  into  consideration,  and  first 
discussed  the  question  how,  in  the  interval  between  this  and  the  next  Congress, 
the  furtherance  of  common  work  in  meteorology  could  be  provided  for.  Two 
ways  leading  to  this  end  were  discussed :  the  establishment  of  a  permanent 
international  central  institute,  and  the  appointment  of  a  committee,  to  hold 
office  until  the  next  Congress,  and  which  should  settle  the  necessary  business 
by  regular  correspondence  and,  as  often  as  requisite,  by  special  conferences. 

•  "  Nature,"  Vol.  XV.,  p.  656^  April  W,  1877. 

t  This  note  has  never  been  received. 
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The  latter  method  appeared  at  the  first  glance  as  the  most  tedious.  It  must, 
however,  be  affirmed  that  it  is  not  possible  at  present  to  create  a  permanent 
Central  Institute,  and,  on  the  other  nand,  the  experience  gained  between  the 
time  of  the  Vienna  and  the  present  Congress,  has  shown  that  a  Committee 
whose  members  are  spread  even  over  the  whole  of  Europe  are  able  to  co-operate 
satisfactorily  in  carrying  out  the  decisions  of  the  Congress,  and  in  preparing 
and  even  executing  meteorological  investigations  of  a  general  nature. 

The  Committee  thought,  therefore,  that  they  would  promote  the  object  best 
in  proposing  for  the  immediate  future  a  similar  organisation.  By  the  help  of 
the  Committee,  also,  the  discussion  and  publication  of  such  works  as  require 
international  support  will  be  facilitated.  The  Committee,  after  deliberation, 
have  adopted  the  resolutions  which  are  now  submitted  for  the  approval 
of  the  Congress  (vide  p.  16). 

For  the  execution  of  its  functions  the  Conunittee  will  need  certain  funds, 
for  which  purpose  the  formation  of  an  international  fund  was  proposed  in 
section  8  ot  the  Programme ;  it  was  proposed  that  the  countries  taking  part  in 
the  Congress  should  be  called  upon  to  pay  a  fixed  contribution  to  this  fund. 
Many  members,  however,  declared  that  they  had  not  received  the  sanction  of 
their  Governments  to  such  an  obligation,  and  as  it  had  not  been  difficult 
hitherto  to  obtain  the  requisite  funds  by  mutual  agreement  in  each  special 
case,  it  was  preferred  to  refrain  from  making  any  resolution  thereupon,  and  to 
leave  it  to  the  Committee  to  provide  as  hitherto  for  the  reimbursement  of 
their  expenses  in  a  similar  way. — Resolution  D.,  p.  17. 

B.  The  Committee  is  of  opinion  that  a  new  Congress  should  be  convened 
after  a  maximum  interval  of  five  years. — Resolution  B.,  p.  17. 

C.  With  regard  to  the  further  proposals  made  in  points  1 2  and  13,  the 
Conunittee  proposes  the  Resolutions  A.  and  C.  given  at  pp.  16  and  1 7  for  the 
decision  of  the  Congress : 

(Signed)  Bruhns, 

Secretary. 


APPENDIX  VIIL 


Report  of  the  Second  Committee. 

The  second  Committee  had  the  following  questions  to  consider : 

Questions  4  and  5  of  the  Programme  of  the  Permanent  Committee  with  the 
proposals  of  MM.  Hildebrandsson,  de  Brito-Capello,  and  Weihrauch. 

A  communication  from  M.  Wojeikoff.* 

The  proposal  of  M.  Pittei.t 

Question  9  of  the  Programme  of  the  Committee. 

Question  15  of  the  Programme  with  the  proposal  of  M.  Hellmann. 

Qusetion  4. — With  respect  to  the  Report  of  M.  Buys  Ballot  on  the  reduction 
of  means  of  observations  employed  in  tne  different  countries  to  true  means,  the 
Committee  proposes  the  resolution  ^ven  at  p.  20. 

Question  5. — ^After  a  thorough  discussion,  the  result  of  which  was  that  the 
number  of  international  stations  indicated  in  the  Utrecht  report  should  be  con* 
sidered  as  a  minimum,  and  in  which  the  great  difficulties  which  are  opposed 
to  the  enlargement  of  the  form  were  brought  forward,  and  in  taking  into  account 
also  the  proposals  of  MM.  Hildebrandsson,  de  Brito-Capello,  Miihry,  &c.,  the 
proposal  01  the  Committee  was  accepted  in  the  form  suggested  by  it  {vide  p.  20), 

On  the  proposals  of  MM.  Hildebrandsson  and  de  Brito-Capello  respecting  the 
regtdar  publication  of  observations  of  the  direction  of  the  upper  clouds,  and 
seeing  tneir  great  importance,  which  has  also  been  set  forth  by  Captain 
Hoffimeyer,  the  Committee,  considering  the  form  adopted  by  M.  Wild  as  the 
best,  makes  the  proposal  given  at  p.  22. 

On  the  proposal  of  M.  Weihrauch  as  to  the  great  importance  of  having  the 
data  of  the  mean  force  of  wind,  the  Committee,  after  having  discussed  this 

*  Bapports  tar  let  qnettioiit  da  Prognunm^  p.  tBi, 
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matter  by  itself,  as  well  a;  the  fonn  to  be  chosen  for  the  publication  of  these 
data,  adopted  M.  Weihrauch's  proposal  in  the  form  ^ven  at  pp.  20-21. 

M.  Wojeikoff,  of  St.  Petersburg,  has  sent  to  MM.  Hann  and  Hoffmeyer 
charts  with  isobars  for  the  whole  globe,  together  with  explanatory  text.  After 
an  exchange  of  ideas  upon  this  interesting  subject,  and  in  accordance  with  the 
expressed  desire  of  M.  WojeikofE.  The  Committee  presents  to  the  Congress 
the  charts  which  M.  Wojeikoff  has  sent  representing  the  mean  annual  distri- 
bution of  atmospheric  pressure,  and  which  are  intended  to  form  a  part  of  a 
more  extended  work  on  the  climate  of  the  globe. 

On  the  proposal  of  M.  Pittei  to  publish  an  international  dictionary  of 
meteorology,  and  after  a  discussion  as  to  the  contents  of  this  dictionary,  the 
resolution  given  at  p.  22  was  adopted. 

Question  9. — M.  Hellmann  proposes  to  add  thereto  a  catalogue  of  books  and 
papers  on  meteorological  subjects. 

After  a  long  discussion,  in  which  all  the  members  of  the  Committee  took 
part,  communicating  all  the  publications  of  this  kind  which  are  already  at  our 
disposal,  the  resolution  given  at  p.  21  was  adopted. 

Question  15. — As  to  the  establishment  of  rules  and  formulae  for  reducing 
barometric  readings  to  the  sea  level  in  a  uniform  manner. 

M.  Bruhns  gave  a  brief  summary  of  the  results  of  the  I'eport  which  he  had 
drawn  up  upon  this  question.'*' 

M.  Bruhns  and  other  members  then  stated  the  difficulty  met  with  in  deter- 
mining the  mean  temperature  of  the  column  of  air  comprised  between  the  sea 
level  and  a  station  under  consideration,  which  temperature  is  necessary  for  the 
reduction  of  the  barometric  reading  to  the  sea  level. 

Upon  this  point  M.  Plantamour  insisted  that  the  barometric  formulae  were 
not  applicable  when  it  was  a  question  of  isolated  observations,  the  condition  of 
the  equilibrium  of  the  atmosphere  being  realised  only  by  means  of  a  large 
number  of  observations. 

The  Committee,  in  conformity  with  the  views  of  MM.  Bruhns  and  Hellmann, 
adopted  the  resolution  given  at  p.  22. 

(Signed)  Blasbrna,  President. 

Hann,  Secretary. 


APPENDIX  IX. 


Refobt  of  the  Fourth  Committeu. 
First  Meeting,  15th  April,  at  4h.  p.m.,  under  the  Presidency  of  M.  Neunjayer. 

The  questions  submitted  to  the  4th  Committee  were  Nos.  6,  27,  28,  29,  34, 
and  35. 

The  President  proposed  the  nomination  of  three  sub-committees,  but  after 
some  observations  bv  MM.  Mascart,  Lorenz,  and  Scott,  it  was  proposed  by 
Captain  Hoffmeyer  that  the  whole  of  the  questions  should  be  treated  by  all  the 
members  of  the  Committee.    This  proposal  was  put  to  the  vote  and  adopted. 

The  Committee  then  proceeded  to  discuss  the  different  questions. 

Question  6. — M.  Pittei  thought  that  the  International  Code,  which  was  very 
useful  for  the  exchange  of  telegrams  between  different  countries,  should  be 
modified  for  national  telegrams,  as  was  in  fact  the  case  in  Italy. 

M.  Mascart  said  that  the  discussion  on  question  6  might  perhaps  be 
referred  more  usefully  to  a  future  Congress,  alfter  preliminary  experience,  for 
at  present  in  France,  for  instance,  (and  this  country  was  perhaps  not  the 
omj  one,)  the  central  office  was  occupied  in  putting  the  International  Code 
into  practice,  in  the  form  which  was  adopted  at  Utrecht,  and  it  would  be 
impossible  for  him,  at  least  at  present,  to  introduce  any  change. 

M.  Lorenz  proposed,  on  the  contrary,  to  discuss  the  question  of  improving 
the  system  of  meteorological  telegrams,  adding,  that  it  was  for  each  Uovem« 
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ment  to  judge  of  the  desirability  of  introducing  the  changes  proposed  by 
the  Congress. 

M.  F^jazon  recommended  the  Committee  to  adopt  the  following  proposal : — 

"The  Committee  recommends  for  general  adoption  ihe  telegraphic  code 
proposed  at  Utrecht." 

After  some  remarks  by  MM.  Pittei,  Pugazon,  Bruhns^  and  by  Mr.  Scott, 
who  drew  attention  to  the  improvements  proposed  by  MM.  Hann  and 
Rikatcheff,  Captain  Hoffmeyer  observed  that  the  different  reports  had  only 
just  been  distributed,  and  the  members  had  not  had  time  to  study  them,  and 
further,  that  these  reports  touched  upon  all  the  questions  which  were  to  be 
discussed.  He  therdbre  nroposed  as  a  principle  that  all  the  questions  should 
be  discussed  twice,  and  Mr.  Scott  especially  requested  the  adjournment  of 
question  6. 

Captain  Hoffmeyer's  proposal  was  adopted  by  six  votes  to  five,  the  other 
members  abstaining  from  voting.  Mr.  Scott's  proposal  was  unanimously 
adopted. 

Questions  27,  28,  and  29  were  likewise  adjourned,  as  certain  reports  had 
only  just  been  distributed,  and  also  because  of  the  absence  of  General  A.  J. 
Myer,  who  was  expected. 

Question  34. — Captain  Hoffmeyer  gave  certain  particulars  relative  to  the 
construction  of  his  synoptic  charts,  and  said  that  the  simultaneous  observations 
were,  in  his  opinion,  still  too  few,  and  too  unequally  distributed  for  the 
purpose  of  undertaking  synoptic  charts ;  he  would,  further,  try  to  introduce 
into  his  charts  all  possible  improvements,  and  he  finally  requested  that  the 
question  of  synoptic  charts,  and  of  simultaneous  observations,  should  not  be 
mixed  up,  but  treated  separately. 

Mr.  Scott  gave  some  information  about  the  synchronous  charts  which  had 
been  constructed  in  England,  about  those  of  General  Myer,  and  more  particu- 
larly about  those  of  Mr.  Meldrum  for  the  Indian  Ocean. 

MM.  Mascart,  Pujazon,  and  de  Brito-Capello  stated  that  in  their  countries 
simultaneous  observations  were,  or  were  about  to  be,  put  into  practice. 

A  vote  was  taken  as  to  whether  questions  29  and  34  should  be  separately 
discussed ;  and  it  was  decided  that  they  might  be  discussed-  together  as  cir- 
cumstances required. 

The  Committee  voted  the  adjournment  of  the  discussion. 

The  meeting  closed  at  6h.  p.m. 

G.  Nbumaybr. 
Brault. 
R.  MOller. 


Protocol  of  the  Second  Meeting,  17th  April,  at  4h.  30m.  p.m. 

President :  M.  Neumayer. 

The  protocols  of  the  meeting  of  the  15th  April  were  read  and  confirmed. 

The  President  opened  the  discussion  upon  question  6  (the  Telegraphic  Code), 
and  called  upon  Mr.  Scott,  who  stated  that  he  could  not  accept  the  conclusions 
of  M.  Hann's  report.  He  was  of  opinion  that  at  present  nothing  should  be 
changed  in  the  code  proposed  at  Utrecht,  and  he  thought  that  it  would  be 
preferable  to  leave  to  a  future  Congress  the  study  of  the  improvements  that 
might  be  introduced  into  it. 

Captain  Hoffmeyer  supported  this  opinion,  but  he  thought  with  M.  Rikatcheff, 
that  it  would  be  very  desirable  that  meteorological  telegrams  should  contain 
also  barometric  and  thermometric  changes,  &c. 

M.  Mascart  thought  that  whatever  modifications  might  be  introduced,  it 
would  be  more  prudent  at  present  to  keep  to  the  system  actually  in  use. 

Mr.  Scott  remarked  that  the  meteorological  reports  would  undergo  a  very 
considerable  delay  if  the  data  desired  by  M.  Rikatcheff  were  introduced. 

M.  Wild  proposed  the  following  resolution : — ^''The  Congress  is  of  opinion  that 
"  there  is  no  occasion  to  change  the  present  form  of  meteorological  telegrams, 
''  bat  it  recommends  to  the  directors  of  central  institutions  to  take  into  con- 
"  Btderation  M.  RikatcheiPs  proposal  relative  to  the  study  of  barometric  and 
"  thermometric  changes,  &c.'' 
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After  some  observations  by  MM.,  Pujason^  Pittet»  Lorenz^  and  Hoffmeyer^ 
M.  Pujazon  proposed  the  resolution  given  at  p.  23. 

Mr.  Scott  requested  that  the  Interaational  Code  should  not  be  changed. 

M.  Pittei  suggested  an  amendment  to  the  proposal  of  M.  Wild ;  instead  of 
•*  but  it  recommends/*  to  put  "...and  recommends  to  the  Permanent  Committee 
to  study  the  modifications  that  it  would  be  useful  to  introduce  into  it." 

The  President  put  the  various  proposals  to  the  vote,  and  that  of  M.  Pujazon 
was  adopted. 

Question  28  (Maritime  Meteorology.) — Mr.  Scott  proposed  the  resolution 
given  at  p.  23. 

Captain  Ho£Pmever  supported  this  resolution,  which,  after  some  remarks  by 
the  President  and  Air.  Scott,  was  adopted  unanimously. 

Mr.  Scott  proposed  that  the  members  interested  in  Agricultural  Meteorology 
should  meet  privately  to  deliberate  upon  question  35. 

The  Committee  decided  that  this  meeting  should  take  place  in  the  evening 
at  8  o'clock. 

The  meeting  closed  at  6  o'clock. 

G.  Nbumayer. 
Brault. 
R.  MCllbr. 


Protocol  of  the  Third  Meeting,  on  the  19th  April. 

The  meeting  opened  at  3h.  30m.  p.m.  The  protocols  of  the  meeting  of  the 
l/th  April  were  read  and  confirmed. 

The  President,  in  the  first  place,  opened  the  discussion  upon  question  34 
(Synoptic  Charts),  Captain  Hoffmeyer  having  presented  to  him  the  following 
proposal  upon  this  (question : — 

"  The  Congijsss  is  of  opinion  that  a  Monthly  Synoptic  Re'\'iew  of  the 
"  Weather  of  Europe,  analogous  to  that  published  by  the  Chief  Signal  Office 
*'  of  the  United  States  for  North  America,  would  contribute  greatly  to  the 
''  advance  of  Meteorological  enquiry,  and  for  that  reason  it  recommends  such 
**  a  publication,  on  the  understanding, — 

\    *'  (l.)That  such  a  publication  could  not  be  complete  nor  even  possible 
"  without  the  active  co-operation  of  all  tne  central  institutes    of 
"  Europe,  and  the  contribution  of  all  their  contingents  of  continental 
*'  and  maritime  observations. 
''  (2.)  That,  on  the  other  hand,  the  necessary  unity  of  method  in  the  work 
"  requires  that  all  the  materials  should  be  collected  and  discussed 
*'  at  the  same  place,  or  at  least  by  institutions  who  have  made  an 
"  agreement  to  work  together  on  an  uniform  plan. 
'*  (3.)  That  the  Meteorological  Institute  of  Copenhagen  and  the  Deutsche 
"  Seewarte  of  Hamburg  have  already  published  works  of  this  nature 
*'  for  several  years,  to  wit,  the   Copenhagen   Institute,  the  Daily 
"  Synoptic  Charts    of  Europe,  and  the  Atlantic  Ocean,  and    the 
"  Deutsche  Seewarte,  a  monthly  resum^  of  the  weather  of  Central 
"  Europe." 
"The  Congress  accepts  the  proposal  made  by  these  two  institutions,  to 
**  undertake  the  publication  of  a  monthly  synoptic  review  of  the  weather  and 
*'  invites  the  other  central  institutions  of  Europe  to  take  steps  for  obtaining  a 
"  number  of  subscriptions  proportionate  to  their  respective  positions,  in  order 
**  to  cover  the  material  exnenses  of  this  publication." 

M.  Neumayer  requested  M.  Wild  to  be  good  enough  to  take  the  chair 
during  the  discussion  of  this  question,  in  which  he  wished  to  take  part. 

Captain  Hoffmeyer  offered  some  explanations  upon  different  points  of  his 
proposal. 

M.  Neumayer  stated  that  he  was  completely  in  accordance  with  Captain 
Hofhmeyer,  and  that  he  hoped  that  with  time,  and  the  improvements  which  he 
would  introduce  into  this  publication,  the  synoptic  review  would  become  more 
and  more  important. 

M.  Ppjaxon  thought  that  the  proposal  under  discussion,  being  within  the 
province  of  the  Permanent  Committee,  should  not  be  dealt  with  by  the  Congress ; 
be  thought,  however,  the  proposed  publication  was  very  commendable. 

Mr.  I^tt  stated  that  he  had  heard  with  pleasure  the  proposal  made  by 
MM.  Hoffineyer  and  Neumayer,  and  would  do  all  that  depended  on  him  to 
assist  in  carrying  it  out. 
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M.  Mascart  declared  that  it  was  impossible  for  him  to  cornmit  himself  to  an 
annual  subscription  in  favour  of  this  publication. 

The  proposal  was  put  to  the  vote  and  adopted  by  the  majority. 

Question  29.    (Simultaneous  observations.)    (M.  Neumayer  in  the  chair.) 

Mr.  Scott  thought  that  the  Congress  might  declare  that  it  took  great 
interest  in  simultaneous  observations. 

M.  HofPmeyer  thought  that  simultaneous  ohservations  had  not  hitherto 
contributed  very  much  to  the  advancement  of  meteorology ;  the  cause  of  this 
was  to  be  looked  for  in  their  almost  total  absence  in  arctic  regions,  and  in  the 
fact  that  they  gave  the  conditions  of  the  weather  at  a  very  late  hour  of  the  day 
in  Europe.  To  enable  them  to  be  used  in  synoptic  charts  they  must  be 
developed  in  the  sense  of  giving  lihree  equidistant  observations  in  the  24  hours^ 
and  to  be  nearer  to  each  other  in  northern  countries. 

M.  Brault  thought  that  the  synoptic  charts  hitherto  constructed,  with  obser- 
vations taken  at  local  times,  were  insufficient,  and  that  it  was  time  to  introduce 
more  precise  charts  into  the  science.  It  was  from  this  point  of  view  that 
simult-aneous  observations  were  of  great  importance.  Synoptic  charts,  such  as 
now  drawn,  were  false  in  principle ;  they  combined,  by  curves,  observations 
made  at  intervals  of  one  to  four  hours,  and  thus  gave  only  a  somewhat  rough 
approximation  of  the  state  of  the  weather,  a  condition  which  simultaneous 
charts  would  give  with  precision.  He  hoped  therefore  that  very  soon  simulta- 
neous charts  would  replace  synoptic  charts,  to  the  great  profit  of  the  science. 

MM.  Scott  and  Mascart  made  the  proposal  printed  at  p.  24,  which  was 
adopted  unanimously : — 

Question  35  (Agncultural  and  Forest  Meteorology). — The  President  said 
that  he  was  of  opinion  that  question  35  was  so  important  that  the  discussion 
of  it  could  not  be  finished  by  this  Committee,  and  he  thought  it  would  be 
necessary  to  convoke  a  special  conference  for  it,  similar  to  that  of  1874,  for 
maritime  meteorology, 

M.  Lorenz,  after  having  given  some  information  as  to  the  actual  condition  of 
Agricultural  Meteorology,  proposed  to  the  Committee  to  submit  the  following 
resolution  to  the  Congress  : — 

"  In  order  to  contribute  to  the  progress  of  Agricultural  and  Forest  Meteor- 
"  ology,  the  Congress  recommends  as  a  programme  for  study,— 

"  1.  The  influence  of  the  meteorological  elements  upon  vegetation. 

''  2.  The  inverse  influence  of  vegetation  upon  the  meteorological  elements. 

"  3.  Agricultural  warnings." 

After  several  members  of  the  Committee  had  taken  part  in  the  discussion 
upon  this  subject,  the  Committee  unanimously  accepted  the  resolution  pro- 
posed. 

M.  Denza  submitted  the  following  resolution  to  the  Committee : — 

"  The  Congress,  in  view  of  the  development  that  agricultural  weather  fore- 
"  casts  have  taken  in  many  countries,  and  of  the  results  obtained,  supports  the 
"  efforts  of  those  who  are  occupied  with  these  applications  of  meteorology,  and 
**  encourages  all  those  who  propose  to  introduce  this  same  service  into  countries 
''  where  it  has  not  yet  been  adopted,  and  where  it  is  demanded  by  the  public, 
*'  provided  that  this  be  done  with  every  precaution  and  without  compromising 
"  the  science.*' 

MM.  Tacchini,  Wild,  and  Scott  made  some  remarks  upon  this  question. 
Owing  to  the  lateness  of  the  hour,  the  President  proposed  that  the  discussion 
should  be  adjourned  to  the  next  meeting,  which  was  fixed  for  Monday,  21st 
April,  at  2h.  p.m. 

G.  Neumayer. 
Brault. 
R.  MCllbr. 


Protocols  of  the  Fourth  Meeting  on  21st  April. 

The  President  opened  the  meeting  at  2h.  p.m. 

The  protocols  of  the  meeting  of  the  ilHh  April  not  yet  being  finished, 
the  President  was  of  opinion  that  the  meeting  of  this  day  should  be  con- 
sidered as  a  continuation  of  that  of  the  19th  April,  and  he  proposed  the 
discussion  of  question  35. 
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Before  the  discussion  was  commenced  Professor  Smith  made  some  remarks 
and  proposals,  seconded  by  M.  Mascart,  relating  to  question  34  (Synoptic 
Charts). 

The  President  declared  that  it  seemed  to  him  impossible  to  be  able  to  finish 
a  fresh  discussion  to-day  upon  this  question,  and  therefore  he  proposed  to  hold 
another  meeting  to-morrow  morning. 

This  proposal  was  accepted. 

M.  Lorenz  continued  the  reading  of  the  details  of  his  proposal  (Question  35). 

Mr.  Scott  requested  that  a  phrase  might  be  inserted  in  it,  drawing  attention 
the  work  of  General  Myer  in  relation  to  agricultural  meteordogy. 

M.  Pietti  requested  that  the  details  of  the  proposal  should  be  omitted.  He 
shared  the  opinion  expressed  by  the  President  at  last  meeting,  and  wished 
also  that  the  question  should  be  referred  to  a  special  conference. 

Mr.  Scott  supported  this  idea,  and  requested,  on  the  part  of  M.  Hann,  that 
the  term  "  agricidtural  and  forest  meteorology  "  might  be  used. 

M.  Lorenz  did  not  consider  the  addition  of  the  word  "  forest "  necessary, 
as  it,  in  his  opinion,  was  included  in  the  general  denomination  of  "  agricul- 
tural meteorology." 

M.  Mascart,  on  the  contrary,  insisted  upon  this  addition.  After  aome 
remarks'  by  M.  I^ttei,  M.  Wild,  in  accord  with  that  gentleman,  made  the 
following  proposal : — 

''After  having  heard  and  discussed  the  reports  of  M.  Lorenz  upon  this 
"  subject,  the  Committee  proposed  to  the  Congress  the  adoption  of  the 
"  following  resolution  (vide  p.  24).'* 

The  proposal  was  put  to  the  vote  and  adopted  unanimously. 

After  the  President  had  remarked  upon  the  great  importance  of  the  pro- 
posal, which  appeared  to  be  the  sole  means  of  solving,  to  the  best  advantoge, 
the  question  of  the  application  of  meteorology  to  agriculture  and  the  cultivation 
of  forests,  the  meeting  closed  at  3h.  30m.  p.m. 

G.  Nbumaykr. 
Brault. 

R.  MULLSR. 


Protocol  of  the  Fifth  Meeting,  on  22nd  April. 
The  President  opened  the  meeting  at  8h.  45m.  p.m. 

The  Secretary  read  the  protocols  of  the  meeting  of  the  19th  and  21  st  April. 

After  having  heard  Professor  Smith's  remarks  upon  the  protocol  of  the 
meeting  of  the  19th,  the  Committee  adopted  the  protocols,  with  the  reserva- 
tion of  the  following  resolution  proposed  by  M.  Mascart,  in  accord  with 
MM.  Hoffmeyer  and  Neumayer,  and  which  should  be  substituted  for  that 
previously  adopted  (vide  p.  24). 

This  resolution  was  unanimously  adopted. 

The  President  asked  whether  M.  Denza  desired  the  discussion  of  his  pro- 
posal of  Saturday  last  (p.  7B),upon  which  the  latter  did  not  insist. 

The  President  declared  that  the  Secretary  had  no  time  to  make  a  detailed 
report  upon  the  labours  of  the  Committee.  He  proposed  merely  to  give  the 
different  proposals  and  resolutions  adopted  by  tne  Committee  and  to  submit 
them  in  tne  general  meeting  of  the  Congress. 

The  Committee  adopted  this  proposal  and  the  meeting  rose  at  9h.  15m.  a.m. 

G.  Nrumaykr. 

R.  MtJLLER. 

The  protocol  of  the  meeting  of  the  22nd  April  was  read  and  confirmed  by — 

MM.  Bruhns.  MM.  Mascart. 

Capello.  MGller. 

Denza.  Pittbi. 

Hoffmeyer.  Scott. 

Lorenz.  Wild. 


(The  other  members  of  the  Committee  being  absent.) 


Neumayer. 

R.  MtJLLER. 
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APPENDIX  X. 


Report  of  the  Fifth  Committee. 
First  Meeting,  Wednesday,  16th  April,  at  9h.  a.m. 

The  meeting  was  opened  hy  M.  Denzi^  President. 

Mr.  Scott  laid  the  following  communications  upon  the  tahle  : — 

1^.  A  letter  addressed  h^  himself  to  the  French  Aeronautical  Society  on  the 
importance  of  meteoroloffical  ohservations  in  captive  balloons ;  and  also  the 
reply  of  the  society,  in  which  the  latter  stated  that  Mr.  Scott's  proposal  had 
been  entered  among  its  agenda  (Question  30). 

2°.  A  letter  from  M.  Parkinson,  Samoan  Isles,  to  M.  Wild.     (Question  32.) 

3^.  A  letter  from  M.  Hann  to  Mr.  Scott  on  the  importance  of  the  obser- 
vations on  the  motions  and  changes  of  existing  glaciers.    (Question  30.) 

4°.  A  letter  from  Mr.  Nichols  and  two  letters  from  Mr.  Freshfield,  on  the 
same  subject.  These  gentlemen  lead  us  to  hope  for  the  co-operation  of 
the  members  of  the  London  Alpine  Club  in  the  above-named  researches  .upon 
glaciers. 

5°.  A  printed  letter  from  Mr.  John  BaU  on  the  same  subject. 

6^.  Letter  from  the  Central  Direction  of  the  Austro-German  Alpine  Club  to 
Mr.  Scott,  requesting  instructions  as  to  the  manner  of  observing  the  motions 
and  changes  of  glaciers. 

M.  Hann  presented : — 

F.  A  letter  from  the  Direction  of  the  Austro-German  Alpine  Club  upon 
glaciers. 

2°.  A  work  by  M.  Fritz  upon  the  periodical  changes  in  length  of  glaciers. 

M.  Hellmann  communicated  a  letter  from  Mr.  Knipping,  of  Tokio  (Japan), 
containing  information  about  several  meteorological  stations  in  Japan. 

Mr.  Scott  presented  to  the  Committee  a  copy  of  "  Contributions  to  our 
Knowledge  of  the  Meteorology  of  the  Arctic  Kegions,"  published  by  the 
Meteorological  Council  of  London,  and  stated  that  he  hoped  that  this  publi- 
cation would  be  continued. 

The  Committee  thanked  Mr.  Scott  for  this  present,  and  requested  him  to 
convey  its  thanks  to  the  Meteorological  Council  for  this  important  work,  and 
also  expressed  the  hope  that  it  would  be  continued. 

The  President  announced  the  opening  of  the  discussion  upon  the  questions 
of  the  Programme  entrusted  to  it  by  the  Congress. 

The  Committee  first  decided  to  treat  the  two  questions,  11  and  32,  together, 
as  referring  to  subjects  differing  very  little  from  each  other,  viz. : 

Question  11. — *' The  Committee  draw  attention  to  the  importance  of  esta- 
blishing distant  stations  and  supplying  them  with  the  necessanr  instruments." 

Question  32. — *'  In  what  manner  shall  we  proceed  to  establisn  meteorological 
stations  in  distant  countries  where  observations  have  not  hitherto  been  made  ?" 

Upon  this  latter  question  M.  Mohn  has  published  a  scheme*  and  MM. 
Parkinson  and  Wild  have  made  proposals.f 

M.  Hellmann  also  presented  to  the  Committee  a  chart,  upon  which  were 
traced  in  colours  the  countries  of  the  globe  for  which  observations  have  been 
published. 

After  a  short  discussion,  M.  Wild  made  the  following  proposal : — 

Resolution  A.,  p.  25. 

This  proposal  was  adopted  by  the  Committee. 

The  letter  from  Mr.  Parkinson  to  M.  Wild  was  then  read,  in  which  Mr. 
Parkinson  explained  the  desire  of  the  Missionary  Societies  and  of  the  Colonial 
Government  of  the  Isles  of  Samoa,  in  the  Pacific,  to  have  several  stations  of 
the  second  order  on  the  isles  of  the  Archipelago.  He  offered  to  take  the 
direction  of  the  meteorological  system,  if  provided  with  funds  for  this 
purpose. 

The  Committee  did  not  think  it  could  engage  itself  in  this  enterprise,  and 
unanimously  framed  the  following  proposal : 

^  Rapports  sur  lea  questions  du  Prognmxne,  p.  88. 
t  Ibidem,  p.  46. 
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Resolution  B.,  p.  25. 

Mr.  Soott  stated  that  in  1878  meteorolo^cal  instruments  had  been  sent  to 
Norfolk  Island,  and  that  a  report  upon  all  the  existing  meteorological  data  for 
the  Isles  of  Samoa  had  been  presented  to  the  Meteorological  Society  of 
London,  in  March  1879. 

M.  Hann  asked  for  information  as  to  the  condition  of  the  meteorological 
stations  in  South  Africa. 

Mr.  Scott  informed  the  Committee  that  Mr.  Gill,  the  ne^^ir  Director  of  the 
Cape  Town  Observatory,  had  commenced  the  re-organisation  of  the  meteoro- 
logical service  at  that  observatory,  and  that  the  Kew  Observatory  would, 
during  the  next  summer,  undertake  the  comparison  of  the  standard  barometers 
of  Kew  and  Cape  Town. 

Mr.  Scott  added  that  a  scheme  of  meteorological  observations  and  of  storm 
warnings  for  the  Antilles  had  been  presented  to  the  British  Government, 
and  that  he  hoped  to  see  it  carried  out. 

~  M.  Neumayer  also  informed  the  Committee  that  he  possessed  a  series  of 
nine  years'  observations  made  at  Norfolk  Island,  but  that  the  instruments 
used  for  the  observations  had  not  been  verified. 

After  the  reading  of  M;  Mohn's  report  on  question  32,  above  mentioned, 
and  after  a  long  discussion,  in  which  all  the  members  of  the  Committee  took 
part,  M.  Plantamour  was  requested  to  frame  the  definitive  proposal,  which 
was  as  follows : 

Resolution  C,  p.  25. 

This  proposal  was  put  to  the  vote  and  adopted. 

The  next  meeting  was  fixed  for  Friday,  the  I8th,  at  9h.  a.m. 

The  meeting  rose  at  lib.  dOm,  a.m. 

F.  Denza,  Piresident. 
Wbyprbcht,  Secretary. 


Second  Meeting,  Friday,  18th  April,  at  9h.  a.m. 

The  meeting  was  opened  bv  M.  Denza,  Pk^esident.  The  ptrotocol  of  the 
first  meeting  was  read  and  confirmed.  The  discussion  on  questions  11  and  32 
of  the  Programme  was  continued. 

M.  Mohn  read  the  passaf[es  of  his^  report  {see  the  protocol  of  the  preceding 
meeting)  relative  to  the  choice  of  instruments  for  distant  stations. 

At  the  request  of  Captain  HofiPmeyer,  a  discussion  was  opened  on  the  use  of 
barometers.  The  great  difficulties  in  the  transit  of  mercurial  barometers  during 
long  overland  journeys  was  admitted. 

M.  Wild  drew  attention  to  the  mercurial  barometers  which  could  be  filled  at 
the  place  of  observation;  and  M.  Tacchini  mentioned  in  this  respect  the 
barometer  of  M.  Uzielli. 

The  President  observed  that  according  to  his  own  experience  this  barometer 
did  not  give  accurately  the  tenths  of  millimetres. 

It  was  agreed  that  this  method  of  filling  barometers  during  journeys  was  not 
safe,  at  least  with  the  instruments  we  possessed  at  present,  and  that  they  could 
not  be  used  without  fear  of  error. 

Captain  Hoffmeyer  requested  information  as  to  the  reliance  which  could  be 
placed  upon  aneroid  barometers. 

A  detailed  and  interesting  discussion  ensued  upon  this  subject  between  all 
the  members  of  the  Committee,  from  which  the  use  of  aneroids  in  joume|rs,  and 
especiallv  for  the  measurement  of  altitudes,  was  decided  against,  and  it  was 
admitted  that  at  the  utmost  these  instruments  might  be  adopted  exceptionally 
for  observations  at  fixed  and  very  distant  stations,  but  always  after  having 
been  compared  with  mercurial  barometers. 

M.  Neumayer  recommended  the  boiling-point  thermometer  for  the  deter- 
mination of  heights  of  mountains.  The  Committee,  however,  while  acknow- 
ledging the  utility  of  this  instrument,  especially  in  the  hands  of  experienced 
observers,  did  not  think  its  employment  altogether  safe  and  free  from  error. 

The  President  opened  the  discussion  upon  question  26  of  the  Programme 

viz.,  "  Have,  since  the  last  Congress,  houriy  meteorological  observations  been 

made  at  new,  and  especially  Continental,  stetions  within  the  Tropics."    (See 

Report  of  the  Fourth  Commission,  protocol  of  the  sixth  meeting  of  the  Con- 
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gress  of  Vienna,  and  its  first  supplement.)    Mr.  Blanford  had  presented  a 
report  upon  this  subject.* 

The  President  requested  Mr.  Scott  to  give  a  resum^  of  Mr.  Blanford's  report 
above  referred  to^  after  which  the  resolution  A,  p.  26,  was  framed  and 
adopted. 

Mr.  Scott  brought  to  the  knowledge  of  the  Committee  a  conmiunication 
from  the  Government  of  Brazil,  in  which  the  latter  asked  for  an  expression  of 
opinion  from  the  Congress  as  to  the  utility  of  a  system  of  meteorological 
stations  over  the  territory  of  that  empire.  This  communication  was  welcomed 
with  interest  by  the  members  of  the  Conunittee,  who  adopted  resolution 
B.,p.26. 

Mr.  Scott  drew  attention  to  the  proposal  of  Mr.  J.  Allan  Broun,  of  the 
Trevandrum  Observatory,  who  urged  the  continuation  of  the  publication  of 
observations  made  at  his  observatory. 

Mr.  Scott  stated  that  this  publication  had  been  interrupted  because  the 
local  Government  had  not  granted  the  funds  necessary  for  the  purpose. 

Mr.  Plantamour  thought  that  a  subscription  might  be  raised,  but  this 
proposal  was  not  supported  by  the  majority  of  the  members. 

After  a  short  discussion,  resolution  C,  p.  26,  was  framed. 

The  Committee  a^oumed  to  Monday,  21st  April,  at  4h.  p.m. 

The  meeting  closed  at  11  o'clock. 

F.  Denza,  President. 
Weyprkcht,  Secretary. 


Third  Meeting,  Monday,  21st  April,  at  4  p.m. 

The  meeting  was  opened  by  the  President. 

M.  Weyprecht,  the  secretaiy,  read  the  protocol  of  the  second  meeting,  which 
was  adopted. 

He  then  presented  the  following  proposal  in  the  name  of  M.  Schenzl : — 

''There  is  no  meteorological  station  at  present  beyond  the  eastern  and 
southern  frontier  of  Hungary.  It  seems  to  me,  therefore,  very  desirable  that 
the  Congress  should  designate  Bulgaria,  Roumelia,  Roumania,  and  Servia 
among  the  countries  where  the  establishment  of  meteorological  stations  is 
declared  to  be  important;  as  to  Bosnia  and  Herzegovina,  it  should  be 
remarked  that  the  Central  Meteorological  Office  of  Vienna  has  already  esta- 
blished meteorological  stations  of  the  third  order  there,  and  that  consequently 
it  would  not  be  difficult  to  complete  them." 

After  this  communication,  the  President  proposed  to  add  the  following 
resolution  to  those  already  adopted  in  reply  to  questions  11  and  32 : — 

Vide  Resolution  D.,  p.  26. 

The  President  opened  the  discussion  upon  question  30  of  the  Programme. 

*'  What  observations  do  we  possess  from  high  mountains,  and  from  balloon 
ascents,  and  what  measures  should  be  taken  to  organise  these  observations 
more  completely." 

MM.  Hannf  and  Denzaf  have  presented  reports  upon  this  question. 

The  President  invited  M.  Hann  to  read  the  first  conclusion  of  his  report. 

M.  Hann  read  this  conclusion. 

M.  Plantamour  thought  that  it  was  impossible  to  determine  accurately  at 
the  same  time,  the  height  of  the  balloon  and  the  pressure  of  the  air,  owing  to  the 
influence  which  the  ascensional  motion  of  tne  balloon  must  exert  on  the 
barometer  and  thermometer. 

M.  Hann  remarked  that  it  was  only  in  balloons  that  the  influence  of  the 
ground  could  be  eliminated,  which  was  impossible  at  mountain  stations,  at 
whatever  height  they  might  be  situated.  He  reconunended  observations  in 
balloons  as  well  as  those  at  elevated  stations. 

M.  Hoffmeyer  recommended  the  comparison  of  observations  made  in  balloons 
with  those  entered  on  synoptic  charts. 

M.  Hann  thought  that  the  question  should  not  be  looked  at  from  such  or 
such  particular  point  of  view,  but  that  the  observations  could  only  be  analysed 
for  the  object  which  each  investigator  proposed  in  his  researches. 


*  Rapports  sur  Ics  questioni  du  Programme,  p.  77. 
t  Ibidem,  p.  68. 
t  Ibidem,  p.  127 
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M.  Wild  remarked  that  observations  of  this  nature  could  only  be  utilised 
upon  condition  that  they  were  published  in  detail.  He  therefore  proposed  to 
aad  to  the  first  proposal  of  M.  Hann  the  recommendation  that  observations 
made  in  balloons  should  be  published  in  extenso. 

This  proposal  of-  M.  Wild  was  adopted^  and  the  Committee  finally  decided 
that  the  vote  of  thanks  that  M.  Hann  had  added  at  the  end  of  his  proposal 
should  be  suppressed.  After  this  modification^  M.  Hann's  proposal  read  as 
follows : — 

Resolution  A.,  p.  26. 

M.  Hann  read  the  first  part  of  the  second  proposal  of  his  report^  which  was 
adopted  without  discussion,  viz. :  Resolution  Ba,  j).  26. 

Upon  this  subject  the  President  remarked  that  in  a  few  years  the  Direction 
of  Italian  Meteorology  would  publish  in  extenso  aD  the  meteorological  observa- 
tions of  the  stations  of  Valdobbia  (8,360  feet),  Stelvio  (8,343  feet),  and  Little 
St.  Bernard  (7,087  feet),  which  are  the  most  elevated  among  the  Italian  Alps. 

M.  Hann  withdrew  the  second  part  of  the  second  proposition,  thanking 
several  meteorologists  who  have  established  elevated  stations  (see  Reports,  p.  69). 
He  then  read  the  third  part  of  his  proposition,  which  was  adopted  without 
discussion : — 

Resolution  Bb,,  p.  26. 

M.  Hann  read  the  fourth  part  of  the  second  proposition  (Reports,  p.  69). 

A  prolonged  discussion  ensued  upon  this  subject  among  the  members  of  the 
Committee. 

MM.  Plantamour,  Scott,  Denza,  and  Wild  drew  attention  to  the  difficulties 
which  observers  placed  on  the  summit  of  mountains  had  to  combat,  viz.,  snow, 
winds,  the  complete  isolation  of  the  observers,  and  also  the  curiosity  of  tourists 
during  the  fine  season. 

M.  Snellen  proposed  to  erect  self-recording  instruments  at  elevated  stations, 
and  to  transmit  their  indications  to  a  lower  station  by  dectric  wire.  This 
proposal  was  not  adopted,  because  several  members  remarked  that  the  mainte- 
nance would  be  very  difficult,  if  not  impossible,  and  that  on  the  other  hand,  it 
could  not  remain  long  without  attention. 

The  President  said  it  would  be  impossible  to  establish  meteorological  stations 
on  the  summits  of  the  Italian  Alps,  which  were  inaccessible  dmring  winter ; 
and  even  in  the  fine  season  there  was  difficulty  in  reaching  them.  He  thought, 
therefore,  that  the  Committee  should  confine  themselves  to  recommending  for 
these  mountains  elevated  stations,  and  even  very  elevated,  although  they  were 
not  placed  quite  upon  the  summits.  Moreover  the  stations  might  also  render 
great  service  to  meteorology. 

M.  Plantamour  reported  to  the  Committee  that  he  had  been  charged  by  the 
Swiss  Government  to  commtmicate  to  the  Congress  that  that  country  would 
be  disposed  to  contribute  to  the  establishment  of  stations  on  the  summits  of 
hiffh  mountains,  but  that  it  could  not  bear  the  whole  cost  of  them. 

He  proposed  the  summit  of  Hohe  Vantis  in  the  canton  of  Apnenzel  as  best 
situated,  but  he  drew  attention  to  the  enormous  expense  whica  would  have 
to  be  incurred  to  establish  a  good  meteorological  station  at  that  place,  and  he 
concluded  that  contributions  from  other  countries  would  be  indispensable. 

As  the  article  of  the  Progranune  in  which  the  Permanent  Conmiittee  pro- 
posed the  formation  of  an  international  fund  had  been  rejected,  the  Committee 
did  not  think  it  could  undertake  such  a  proposition. 

Ultimately  M.  Wild  and  other  members  proposed  to  modify  the  fourth  part 
of  the  second  proposal  of  M.  Hann,  in  the  following  manner: — 

''The  Congress,  while  recognising  the  sacrifices  which  the  Government  of 
Switzerland  has  already  made  for  meteorology  generally,  recommends  the 
Swiss  Society  of  Natural  Sciences  to  do  its  utmost  to  promote  the  establish- 
ment of  an  observatory  upon  one  of  the  high  summits  of  Switzerland  and  other 
countries,  &c." 

Tbis  proposal  was  adopted  provisionally,  for  the  members  of  the  Committee 
having  other  pressing  engagements,  the  discussion  was  adjourned  by  the 
President  until  the  next  meeting,  which  was  fixed  for  Tuesday,  22nd  April, 
at  lOh.  a.m. 

The  meeting  rose  at  5h.  30m.  p.m. 

F.  Dbnza,  President. 
Weyprecht,  Secretary. 
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Fouitli  Meeting,  Tuesday,  April  22nd,  at  lOh.  a.m. 

The  meeting  was  opened  by  the  President,  at  lOh.  a.m. 

The  Secretary  read  the  protocol  of  the  third  meeting,  which  was  confirmed. 

The  discussion  on  the  fourth  part  of  the  third  proposal  of  M.  Hann  was 
continued. 

M.  Snellen  desired  that  this  part  should  be  modified,  especially  the  part 
respectinff  Switzerland. 

MM.  Wild  and  Plantamour  expressed  the  same  desire. 

The  President  requested  M.  Hann  to  read  again  the  proposal  in  question, 
which  was  done. 

The  President  drew  attention  to  what  he  had  stated  in  his  report,  viz.,  the 
great  difficulty  there  was  in  finding,  in  the  chain  of  the  Itdian  Alps,  an 
elevated  and  quite  isolated  peak,  suitable  for  taking  regular  and  continuous 
observations.  He  thought,  therefore,  that  the  Congress  should  approve  also 
the  establishment  of  mountain  stations,  as  well  as  those  already  existing,  pro- 
vided that  the  circumstances  are  not  altogether  unfavourable  for  meteorology, 
and  that  the  observations  are  made  during  the  whole  year. 

Eventually  the  fourth  part  of  M.  Hann's  second  proposal  was  altered  as 
follows : — 

Resolution  Be,  p.  27. 

This  proposal  was  adopted. 

M.  Hann  read  the  fifth  part  of  his  second  proposal  (see  Reports,  p.  69). 

The  President  brought  to  the  knowledge  of  the  Committee  the  scheme  of 
M.  Parenti  for  establishing  a  meteorological  observatory  on  the  summit  of 
Mont  Cimone,  in  the  Appenines  of  Modena.  He  presented  the  printed  pro- 
gramme of  M.  Parenti,  and  the  plan  of  the  observatory  building,  and  at  the 
same  time  stated  that  this  would  be  the  most  favourable  place  available  in 
the  Italian  mountains  for  the  establishment  of  a  meteorological  station  which 
would  satisfy  all  the  conditions  desired  by  the  Committee  and  by  the  Congress 
also. 

Captain  HoflPmeyer  withdrew  the  recommendation  that  he  had  made  in  the 
second  part  of  the  proposal  under  discussion. 

After  some  other  less  important  remarks,  the  following  proposal  was 
framed : — 

Resolution  Bd.,  p.  27. 

M.  Tacchini  thanked  the  Committee  for  the  desire  it  had  expressed  respec- 
ting the  observatory  on  Mount  Etna,  and  presented  to  the  members  the  plan 
of  the  building  for  the  new  station.  He  assured  the  Committee  that  the 
works  would  be  begun  next  summer. 

M.  Hann  read  the  third  proposal  of  his  Report  (see  Reports,  p.  70). 

The  President  repeated  that  for  some  years  the  Direction  of  Italian 
Meteorology  had  published  in  extenso  a  large  part  of  the  observations  which 
were  made  at  the  three  high  meteorological  stations  of  the  Great  and  Little 
Saint  Bernard  and  of  the  Stelvio. 

M.  Hann's  proposal  was  adopted  without  alteration,  viz. : — 

Resolution  C,  p.  27. 

The  President  declared  the  discussion  on  question  31  of  the  Programme 
open,  viz. : — 

"31.  The  Committee,  after  having  taken  cognizance  of  the  project  of  M. 
Weyprecht  to  establish  several  observatories  in  the  Arctic  and  Antarctic 
regions,  so  as  to  organise  hourly  meteorological  and  magnetical  observations 
to  be  made  simultaneouslv  all  around  the  Pole,  are  of  opinion  that  those  obser- 
vations will  be  of  the  highest  importance  in  developing  meteorology,  and  in 
extending  our  knowledge  of  terrestrial  magnetism.  They  think,  therefore, 
that,  in  the  interest  of  science,  they  should  recommend  general  partidpation  in 
this  enterprise.  In  what  manner  can  the  Congress,  on  its  part,  contribute  to 
the  success  of  the  enterprise  ?  " 

MM.  Buys  BaUof"  and  Mohnf  have  drawn  up  reports  on  this  question. 

M.  Weyprecht  presented : 

1°.  A  Note  to  the  Royal  Meteorological  Society  of  Utrecht. 

*  BapportB  sor  les  questions  da  Programme,  p.  17. 

Digitized  byCjOOQlC 


85 

2^.  A  Speech  read  at  the  48th  Asfierohly  of  German  Naturalists  and  Doctors 
at  Pratz,  18th  September^  1875 :  "  Fundamental  Principles  of  Arctic  Explo- 
ration." 

3°.  Programme  of  Operations  for  an  International  Polar  Expedition  pro- 
posed by  Count  Wilczek  and  Charles  Weyprecht. 

'I^e  President  called  upon  M.  Weyprecht,  who  stated  that  three  years  ago 
Count  Wilczek  and  he  had  formed  the  intention  to  undertake  a  scientific 
expedition  to  the  northern  coasts  of  Nova  Zembla,  for  which  Count  Wilczek 
would  furnish  the  necessary  funds.  The  object  of  this  expedition  would  be 
primarily  to  make  continuous  meteorological,  magnetical,  and  hydrographical 
observations,  and  also  observations  on  the  Aurora  Borealis  during  an  entire  year. 

In  order  that  these  studies  should  be  satisfactory  and  conclusive,  synchronous 
observations  were  necessary  at  different  points  of  the  Arctic  and  Antarctic 
regions.  For  this  reason  an  attempt  has  been  made  to  promote  other  small 
expeditions.  Experience,  however,  had  shown  that  it  was  a  task  too  serious 
and  difficult  for  private  persons. 

But  not  being  able  indefinitelv  to  postpone  the  execution  of  this  scheme, 
M.  Weyprecht  asserted  that  he  had  decided  to  start  upon  the  expedition  next 
year,  1880. 

With  this  object  in  view,  Count  Wilczek  and  he  asked  the  Congress : 

If  it  would  undertake  to  provide  for  the  sending  out  of  other  simultaneous 
eiq^editions,  or  if  it  could  arrange  that  after  a  year  another  expedition  should 
take  the  place  of  the  first,  in  order  to  continue  the  observations  commenced  for 
another  year.  M.  Weyprecht  remarked,  in  conclusion,  that  if  the  proposed 
expedition  should  remain  isolated,  they  would  adhere  rigorously  to  all  the 
details  of  the  programme  of  operations  already  proposed  and  presented  to  the 
Congress.  If,  on  the  contrary,  they  could  hope  to  have  certain  and  definite 
promises  before  the  end  of  next  September,  which  were  indispensable  for  the 
choice  and  fitting  out  of  the  vessels,  M.  Wevprecht,  in  the  name  of  Count 
Wilczek,  undertook  to  postpone  the  expedition  for  a  year  longer,  viz.,  until 
1881,  and  he  declared  also  that  he  was  disposed  to  submit  the  proposed 
programme  for  discussion. 

After  this  communication  a  discussion  ensued  between  the  members  of  the 
Committee. 

M.  Neumayer  thought  that  Antarctic  regions  should  be  included  also  in  the 
scheme,  and  that  it  would  be  desirable  to  create  a  colonial  direction  for  the 
advanced  stations  to  be  established  for  polar  meteorology,  and  he  proposed 
stations  at  the  islands  of  Kerguelen  and  Auckland,  and  perhaps  a  station  of 
the  second  order  at  Punta  Arenas. 

He  desired  that  the  Congress  should  recognise  the  necessity  of  Antarctic 
meteorological  researches,  and  he  announced  that  he  was  authorised  by  the 
German  Government  to  make  this  recommendation ;  and  that  from  the  year 
1880  the  latter  would  be  disposed  to  allow  him  to  undertake  observations  in 
the  Antarctic  regions  by  placm^  at  his  disposal  a  vessel  of  the  Imperial  Navy. 

M.  Wild,  while  acknowledging  the  importance  of  Antarctic  explorations, 
thought  that,  for  the  pmrpose  of  attaining  the  end  proposed,  we  should  not 
undertake  too  many  things,  but  that  for  the  present  it  would  be  indispensable 
to  confine  ourselves  to*  simultaneous  observing  stations  m  the  Arctic  regions, 
of  which  he  admitted  the  great  utility. 

M.  Hann  withdrew  the  fourth  proposal  of  his  Report  {see  reports^  p.  70). 

M.  Bruhns  affirmed  that  with  this  object  use  could  advantageously  be 
made  of  the  meteorological  and  magnetical  observations  of  Chili  and  of 
Melbourne.  He  thought  that  the  Committee  should  express  its  opinion  on 
this  matter.  He  considered,  however,  that  Antarctic  researches  should  also  be 
included  in  proposal  31  of  the  Programme. 

M.  Mohn  was  of  the  same  opinion ;  he  thought  that  Arctic  and  Antarctic 
studies  should  progress  at  the  same  time. 

M.  PJantamour  said  he  did  not  understand  the  great  meteorological  impor- 
tance that  high  northern  regions  might  have  for  the  climate  of  Europe. 

M.  Neumayer  drew  attention  to  the  great  importance  which  local  circum- 
stances in  southern  latitudes  have  upon  the  climatology  of  the  globe. 

M.  Hoffmeyer  inquired  whether  the  Congress  could  accept  in  its  Programme 
studies  upon  terrestrial  magnetism.  He  thought  the  Congress  ought  to 
occupy  itself  especially  with  meteorology. 
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M.  Rubenson  reported  that  a  committee  had  been  appointed  in  Sweden  to 
study  this  question. 

MM.  Wild,  Mohn,  Scott,  and  Denza  also  thought  that  magnetic  observa- 
tions should  be  carried  out  together  with'  meteorological  observations,  especially 
in  the  actual  question,  for  advantage  should  be  taken  in  every  way  of  Polar 
expeditions,  which  are  certainly  not  too  frequent. 

Several  members  then  remarked  that  they  had  no  definite  instructions  upon 
this  question. 

After  other  remarks  and  propositions  by  various  members,  it  was  ultimately 
decided  to  firame  the  resolution  given  at  p.  28 : 

The  resolution  was  adopted. 

The  meeting  was  adjourned  until  Sh.  p.m. 

The  President  closea  the  meeting  at  noon. 

F.  Denza,  President. 
Weyprbcht,  Secretajy. 


Fifth  Meeting,  Tttesday,  22nd  April,  at  Sh.  45m.  p.m. 

This  meeting  should  be  considered  as  as  a  continuation  of  the  monung 
meeting. 

The  Committee  discussed  the  question  about  glaciers  proposed  by  M.  Hann 
to  the  Permanent  Committee  {see  Keport  of  the  Permanent  Committee,  the 
First  Meteorological  Congress  of  Vienna,  meeting  at  Utrecht,  1878,  p.  2),  and 
upon  which  several  communications,  mentioned  at  the  first  meeting  of  the 
Committee,  had  been  presented  to  the  Congress.  I 

After  a  short  discussion,  the  Committee  adopted  the  resolution  given  at 
p.  27. 

The  President  then  declared  the  discussion  of  the  questions  referred  to 
the  Committee  closed. 

The  President  afterwards  read  all  the  resolutions  which  had  been  framed  by 
the  Committee,  in  order  to  correct  them  and  to  prepare  them  for  presentation 
to  the  Congress. 

The  meeting  rose  at  4h.  p.m. 

F.  Dbkza,  President. 
Weyprbcht,  Secretary. 
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APPENDIX  XI. 


QuBSTioirs. 

1.  ReKulAtions  for  the  Second  Inter- 
national Gonmas  of  Meteorologists, 
prepared  hv  H.  Brohns. 

2.  Seport  of  the  Committee  on  its 
action  during  the  interval  between  the 
First  and  Second  Congress,  prepared  by 
Mr.  Scott. 

3.  Report  on  the  conformity  with  each 
other,  and  with  the  decisions  of  the 
Congress  of  Vienna,  of  instruments, 
methods  of  obseryation,  and  publica- 
tion of  obserrations  in  the  different 
countries. 

4.  M.  Buys  Ballot  is  requested  to  pre- 
pare a  report  on  the  methods  employed 
in  the  diiierent  countries  for  obtaining 
true  daily  means  from  the  various  com- 
binations of  hours  of  obsenration. 


6.  The  Committee  proposes  the  general 
adoption  of  the  forms  of  publication 
already  introduced  in  sereral  countries 
for  observations  at  a  certain  number  of 
stations  of  the  second  order  chosen  in 
each  country  as  international  stations. 
(See  the  Beports  of  the  Committee  for 
1878  and  1874^  p.  9,  third  meeting  at 
Utrecht,  and  Appendix  F.) 


6.  The  Committee  recommends  the 
general  adoption  of  the  code  of  figures 
for  meteorological  telegrams  proposed 
at  its  fourth  meeting  at  Utrecht. 
(See  the  above  Reports,  pp.  12  and  14.) 

7.  The  Committee  is  or  opinion  that 
it  is  imix)8sible  at  present  to  compile 
general  instructions  adapted  in  their 
details  to  the  special  peculiarities  of  all 
countries  and  all  climates.  It  proposes, 
therefore,  that  the  Congress  snould 
cdnfine  itself,  in  the  case  of  any  one 
demanding  typical  instructions,  to  de- 
signating those  of  the  existing  instruc- 
tions which  are  most  conformable  to 
the  decisions  of  the  Congress. 


8.  The  Committee  proposes  to  esta- 
blish, by  small  annual  contributions 
from  all  countries  taking  part  in  the 
Congress,  an  international  fund,  for  the 
expenses  incurred  by  such  joint  under- 
takings as  those  named  in  the  following 
sections,  and  the  expenses  of  postage 
and  printing  for  the  (yongress  and  its 
Permanent  Committee. 


RB80LUTI0SB. 

Adopted  at  the  first  meeting  (p.  1). 

Read  at  the  first  meeting  of  the  Qongreaa  (p.  2) . 


The  Congress  decides  that  the  English  report  mentioned 
by  Mr.  Soott  be  translated  into  French  and  German  and 
published  as  Appendix  Y.  to  the  Report  of  the  present  Con- 
gress. At  the  same  time  it  requests  the  future  Committee 
to  make  such  a  report  for  the  next  Congress  respecting  the 
conformity  of  the  methods,  Ac.  with  the  decisions  of  the 
Congresses  of  Vienna  and  Rome  (p.  9). 

The  Congress  proposes  that  each  country  be  invited  to 
establish  at  a  certain  number  of  points,  re^;ard  being  paid 
to  local  conditions,  stations  at  which  contmuous  observa- 
tions should  be  made  by  means  of  self-recording  instru- 
ments, or  else  hourly  observations  during  several  term-days 
in  each  month,  or  lastly  continued,  equidistant,  and  fro- 
quent  observations  (eight  times  a  day  at  least),  in  order  to 
obtain  the  necessaiy  data  for  reducing  to  true  means  the 
means  of  observations  made  twice  or  thrice  a  day  at 
ordioanr  stations  (p.  20). 

The  Congress  adopts  proposal  No.  5  in  the  form  in  which 
it  has  been  proposed  by  the  Permanent  Committee  (p.  20). 

The  monthly  and  yearly  resumes  published  b^  the  cen- 
tral offices  for  the  difiTerent  stations,  cDntain,  in  aooord- 
auce  with  the  resolutions  of  the  Congress  of  Vienna,  a 
summary  of  the  fluency  of  the  eight  principal  directions 
of  the  wind,  both  for  the  months  and  for  the  year.  Seeing 
the  importance  which  must  be  attached,  not  only  to  the 
direction  but  also  to  the  force  qf  the  wind,  the  Congress 
proposes  (in  accordance  with  M.  Weihrauch's  proposal)  to 
publish  also  in  these  summaries  the  mean  force  of  each 
wind,  and  for  the  greatest  possible  number  of  stations  fbr 
each  month  and  for  the  year.  Where  the  form  adopted 
allows  sufficient  space,  the  figures  representing  the  fre- 
quency and  the  mean  force  should  be  placed  side  by  side ; 
otherwise  it  is  preferable  to  give  both  in  the  form  of  an 
appendix  (p.  20). 

The  observation  of  the  direction  of  the  upper  cloudy,  and 
especially  of  cirrus,  at  some  stations  of  each  country,  and 
the  pubucation  of  these  observations  in  the  form  of  an 
appendix,  is  strongly  recommended  (p.  22.)  and  also  the 
publication  of  observations  on  the  temperature  of  the 
surface  of  the  ground.    (Question  18)  (p.  2S). 

Adopted.— See  question  27. 


The  directors,  whose  names  aregiven.in  the  following  list, 
announced  that  their  instructions  were  in  general  con- 
formity with  the  regulations  of  Vienna  :"<- 
MM.  y.  Bbzold  -    Bavaria. 

HouzBAU  •   Belgium. 

HoFvacBYBS       -    Denmark. 

Scott     -  -    England. 

Mascast  -    France. 

Nbumayeb        -    Germany  (Deutsche  Seewarte). 

SntLLEV  -    Holland. 

Caktoni  -  -    Italy. 

Momr       -  -    Norway. 

Capello  -  -   Portugal. 

Wild       -  -    Russia. 

Bbuhits  -  -    Saxony. 

AouiLAS  -  -    Spain. 

RuBBNBOir         -    Sweden. 

Plantamods     -    Switzerland  (p.  9). 
The  Congress  resolves  not  to  carry  out  the  eighth  pro- 
posal of  the  Programme  relative  to  the  formation  of  a  small 
mtemational  fund  by  means  of  small  annual  contributions 
by  all  the  countries  taking  part  in  the  Congress  (p.  17). 
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9.  The  Oommittee  requests  the  dele> 

e\  to  prepare  for  the  Congrress  at 
e  a  catalogue  of  the  meteorological 
observations,  both  published  and  un- 
published, in  their  respective  countries. 

M.  Uellinann  proposes  to  add  thereto 
a  catalogue  of  meteorological  works  and 
memoirs. 

H.  Pittei  proposes  the  publication 
of  an  International  Meteorological 
Dictionary. 


10.  The  Committee  proposes  to  have  a 
comparison  made  of  the  standard  baro- 
meters aod  thermometers  of  all  the 
meteorological  institutes  by  referring 
them  to  a  certain  barometer  and  ther- 
mometer, which  for  the  time  being, 
appear  to  be  the  best  verified.  Inasmuch 
as  the  International  Office  of  Weights 
and  Measures  of  Paris  will  be  in  pos- 
session of  such  verified  standard  instru- 
ments, a  comparison  should  be  instituted 
with  them,  and  the^  should  SArve  as  a 
basis  for  all  corrections.  At  the  same 
time  any  questions  about  accurate 
height  above  sea  level  of  standard  baro- 
meters should  be  raised. 

11.  The  Committee  draws  attention  to 
the  I  importance  of  establishing  distant 
stations  and  supplying  them  with  the 
necessary  instruments. 

12.  The  Committee  is  of  opinion  that 
the  establishment  of  an  international 
meteorological  institute  is  at  present 
not  possible,  nor   even  desirable,  and 

i (reposes  to  provide  for  the  functions  and 
abours  which  might  devolve  ui)on  such 
an  institution  in  the  following  manner : 

(a.)  The  international  administrative 
functions,  such  as  the  execution  of  the 
decisions  of  the  Congress,  the  convening 
of  future  Con^jresses,  the  care  of  joint 
international  investigations  and  under- 
takings, the  administration  of  the  inter- 
national fund,  Ac,  will  be  confided,  as 
is  already  partly  the  case,  to  a  Per- 
manent Committee  elected  <h>m  time 
to  time  by  a  Congress,  and  required  to 
give  an  account  of  its  action  to  the 
next  Congre&s. 

(b.)  As  regards  researches  which  em- 
brace a  considerable  portion  of  the  globe, 
for  the  purpose  of  deducing  general 
laws  in  meteorology,  it  is  desirable  that 
permanent  relations  fbr  the  communi- 
cation of  materials  should  be  established 
between  the  different  central  insUtutes, 
and  that  the  publications  i^pearing  in 
each  country  should  be  distributed 
gratuitously  to  all  institutes  and  to  all 
persons  who  take  part  in  the  investi- 
gations. These  publications  are  to  be, 
moreover,  rendered  genendlv  accessible 
through  the  agency  of  booksellers. 
These  international  investigations  will 
be  based  upon  the  publication  of  the 


BasoLVTiovs. 

The  Congress  states  with  pleasure  that  very  valuable 
preliminary  works  corresponding  to  article  No.  9  of  the 
Programme  and  to  M.  Hellmann's  proposal  have  been 
already  partly  executed ;  but  as  it  is  to  be  desired  that 
these  materials  should  bo  collected  in  a  general  catalojgue. 

The  Congress  proposes  that  these  publications  be  divided 
into  two  cat^ones  :— 

1°.  A  catalogue  of  series  of  observations. 

8°.  A  catalogue  of  meteorological  works  and  memoirs. 

As  to  the  first  category  the  directors  of  the  different 
meteorolo^cal  systems  are  invited  to  prepare  catalogues  of 
the  pubbshed  and  unpublished  observations  in  their 
respective  countries,  and  to  inform  the  International  Com- 
mittee of  the  work  already  done  in  that  direction. 

As  to  the  second  oatagory,  the  Congress  is  of  opinion  that 
the  works  already  done  by  Professor  Cleveland  Abb6,  and 
the  catalogues  alread^r  printed  of  the  library  of  the  Meteoro- 
logical Society  of  London,  and  of  the  Observatory  of 
Brussels,  might  well  serve  as  a  starting  point  for  more 
comprehensive  publications,  and  invites  aU  the  directors  of 
other  meteorological  libraries  to  add  the  list  of  works  and 
memoirs  which  are  not  yet  entered  in  these  catalogues 
(p.  21). 

The  Congress  is  of  opinion  that  it  would  be  very  useftU 
that  an  intomational  dictionary  of  meteorology  should  be 
published  (p.  88). 

The  Congress  recommends  the  directors  of  all  central 
institutions  to  have  their  instruments  compared  with  the 
standard  instruments  of  other  countries  (p.  12). 


The  Congress  expressed  the  opinion  that  the  cost  of 
establishment  and  maintenance  of  distant  stations  should 
not  be  borne  by  an  international  fund,  but  at  the  expense 
and  under  the  care  of  the  oountries  which  are  in  relation 
with  those  localities  (p.  25). 

The  Second  Meteorological  Congress  assembled  at  Rome 
institutes  an  International  Meteorological  Committee, 
which  is  Qharged  with  everything  that  concerns  interna- 
tional relations  until  the  meeting  of  a  future  Congress. 

The  Committee  is  composed  of  nine  members  elected  by 
ballot,  under  the  restriction  that  two  delegates  of  the  same 
country  cannot  hold  seats  on  it  at  the  same  time. 

In  case  of  vacancy  by  the  resignation  or  by  the  death  of 
one  of  its  members,  the  Committee  may  complete  itself  hy 
the  co-opton  of  a  new  member,  having  regard  to  the  re- 
striction above  indicated. 

The  Committee  elects  its  own  executive  officers  and  dis- 
tributes its  labours  among  the  different  members. 

The  Committee  is  charged  with  the  publication  of  the 
Report  of  thejpresent  meeting  in  three  langusges,  English 
French,  and  (German  (p.  29). 

With  seeing  that  the  decisions  of  the  Congress  are  oanied 
out,  with  the  convening  (f  future  Congresses,  with  the 
preparation  of  the  questions  which  should  be  submitted 
to  this  Congress,  with  the  keeping  of  the  delegates  to 
the  present  Congress  informed  of  ita  proceedings  and  of  its 
decisions,  and  lastly,  with  the  presentation  to  the  next 
Congress,  at  the  expiration  of  its  functions,  of  a  report 
embracing  the  whole  of  the  period  (p.  16). 

The  Congress  is  of  opinion  that  a  new  Congress  should  be 
convened  after  a  maximum  interval  of  five  years*  (p.  17). 


*  NoTB.~The  Committee  elected  by  tlie  Congress  was  composed  of  the  following  memben : 
MM.  Buys  Ballot.  Cantoni,  de  Brito  Capello,  Hann,  Mascart,  Mohn,  Neumayer,  Scott,  Wild.  At  its 
first  meeting  M.  wild  was  elected  president  and  Mr.  Scott  secretary.  It  was  further  arranged  that 
the  Committee  should  give  timely  notice  of  all  its  meetings  to  meteorologists  interestdf  in  its 
proceedings  (p.  29). 
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obfiervatlons  of  each  country  acoordiiig 
to  the  international  form,  vaAj  besides, 
on  the  special  labours  which  each 
country  may  be  willuigr  to  undertake 
with  regard  to  its  own  climate.  In  the 
case  of  supplementary  information  being 
required  for  any  countries  it  is  desirable 
that  a  suitable  system  of  reciprocal  com- 
munications tihould  be  devised. 

13.  The  Committee  considers  the  fol- 
lowing subjects  as  possessing  a  general 
interest  : 

(a.)  Critiail  collection  and  discussion 
of  all  existing  data  on  the  diurnal  range 
of  air  temperature,  and  attempts  to 
deduce  general  laws  therefirom. 

(&.)  Critical  collection  and  discussion 
of  all  existing  data  on  the  diurnal  and 
annual  range  of  absolute  and  relative 
atmospheric  humidity,  and  attempts  to 
deduce  general  laws  therefrom. 

(c.)  Critical  collection  and  discussion 
of  all  data  on  the  diurnal  and  annual 
range  of  the  state  of  the  sky,  that  is,  of 
the  amount  of  cloud. 

id.)  Wind  tables  for  the  12  months 
and  for  the  year. 

(e.)  Tables  of  precipitation  for  the  12 
montlis  and  for  the  year. 

(/.)  New  tables  oi  atmospheric  pres- 
sure, with  isobars,  for  the  12  months 
and  for  the  year. 

(g.)  Charts  of  the  movements  of 
storm. 

(h.)  Daily  synoptic  charts,  embracing 
considerable  por  tions  of  the  globe. 

14.  The  Committee  proposes  to  organ- 
ise, in  connexion  with  the  Congress  at 
Some,  an  exhibition,  as  complete  as 
possible,  of  the  instruments  of  obser- 
vation used  in  the  different  counties, 
and  it  requests  meteorologists  to  con- 
tribute thereto  by  sending  either  in- 
stnunents  or  designs  to  Rome. 

16.  The  Committee  recommends  the 
establislimeut  of  rules  and  formulas  for 
reducing  barometric  readings  to  the  sea 
level  iu  a  uniform  manner. 

Supplementary  proposition  by  Dr. 
Hellmann  to  prepare  a  new  set  of  tables 
for  reduction. 


RSSOLUTIOirB. 


16.  The  Committee  proposes  the 
establishment  of  uniform  rules  for 
determining  the  fixed  points  of  ther- 
mometers. 

17.  Can  deQnitive  rules  now  be  esta- 
blished for  the  most  suitable  exposure 
of  thermometers  destmed  to  give  the 
temperatrnT  of  the  air  P 


18.  Have  additional  comparative  ex- 
periments been  made  since  the  first 
Congress  for  forming  an  opinion  of  the 
different  methods  for  determining  earth 
temperature,  which  give  more  definite 
information  as  to  their  relative  value  ? 
U.  AVild's  proposal  relating  to  obser- 
vations of  the  surface  temperature  of 
soil. 

19.  Have  decisive  experiments  been 
made  since  the  first  Congress  to  find  a 
simple  and  appropriate  method  for 
determining  radiation,  and  what  is  the 
relation  between  this  and  the  amount 
of  aqueous  vapour  in  the  atmosphere  P 


As  regards  researches  which  embrace  a  considerable 
portion  of  the  globe  for  the  purpose  of  deducing  general 
laws  in  meteorology,  it  is  desirable  that  permanent  relations 
for  the  communication  of  materials  should  be  established 
between  the  different  central  institutes,  and  that  the  publi- 
cations appearing  in  each  country  should  be  distributed 
gratuitously  to  all  institutes  and  to  all  persons  who  take 
part  in  the  investigations.  These  publications  are  to  be, 
moreover,  rendered  generally  accessible  through  the  agency 
of  booksellers. 

The  Congress  considers  the  subjects  enumerated  in 
question  13,  among  others,  as  possessing  a  character  of 
general  interest. 

The  directors  of  the  central  institutions  are  invited  to 
have  these  works  executed  as  soon  as  possible  for  the 
stations  of  their  respective  countries  and  published,  in 
order  that  they  may  serve  as  a  basis  for  researches  which 
may  be  undertaken  on  the  general  march  of  meteoro- 
locncal  phenomena  over  the  surface  of  the  globe. 

Before  undertaking  the  investigation  of  anv  one  of  the 
above-mentioned  subjects,  the  public  establishments  are 
invited  to  acquaint  the  President  of  the  International  Com- 
mittee of  their  intention,  and  he  will  inform  the  directors 
of  all  the  central  institutions  (p.  17). 


The  Congress  expresses  the  opinion  that  it  is  desirable 
that  the  ceutral  institutions  shomd  possess  specimens  of  tiie 
principal  instruments  actually  in  use  in  other  eonntries 
(p.  28). 


(1.)  The  reduction  to  the  sea  level  by  the  addition  of  a 
constant  quantity  during  the  whole  jear  is  only  admissible 
for  heights  not  exceeding  20  metres,  if  we  wish  to  obtain  an 
accuracy  of  ±0*6  mm.  (±0*002  in.}.  Consequently,  for 
stations  situated  at  a  height  exceeding  20  metres,  account 
must  be  taken  of  the  temperature  and  approximately  of  the 
relative  humidity,  aocordmg  to  Laplace  s  method. 

(2.)  In  weather  reports  it  is  desirable  that  the  barometric 
readmgs  unreduced  should  be  given  by  the  side  of  the 
readings  reduced  to  the  sea  level ;  in  other  publications  it 
is  necessary  to  have  in  all  cases  unreduced  readings. 

(8.)  It  is  desirable  that  the  International  Meteorological 
Committee  should  undertake  the  compilation  of  nesh 
uniform  tables  for  the  reduction  of  barometric  readings  to 
the  level  of  the  sea. 

(4.)  It  is  equally  desirable  that  the  Committee  should 
undertake  the  preparation  of  a  collection  of  tables  which 
mar  be  employed  in  the  meteorological  systems  of  the 
different  countries  (p.  22). 

The  Congress  is  of^  opinion  that  the  method  indicated  in 
M.  Pemet's  report  on  the  determination  of  the  fixed  points 
of  thermometers  should  be  provisionally  accepted  (p.  12). 

The  Congress,  without  actually  prescribing  a  fixed  form  of 
thermometer  screen  suitable  for  different  climates,  and 
even  for  the  exigencies  of  observers,  draws  the  attention  of 
meteorologists  to  the  reports  and  communications  present^ 
to  the  Congress,  either  as  printed  papers,  or  in  the  protocols 
of  the  meetings  of  the  Committee  (p.  12). 

The  Congress  has  not  been  informed  of  any  new  experi- 
ments made  on  this  subject  since  the  date  of  the  Vienna 
Congress,  and  in  conformity  with  M.  Wild's  suggestion, 
proposes  to  admit  the  temperature  of  the  surface  of  the 
earth  among  the  meteorological  elements  to  be  observed  at 
stations  of  the  second  order  (p.  18). 


The  Congress  finds  that  the  researches  into  the  suUect 
of  radiation  are  not  yet  sufficiently  advanced  to  enable  it  to 
propose  a  method  of  observation,  and  considers  that  the 
question  should  be  referred  to  the  next  Congress  (p.  18 .) 
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20.  What  progress  has  been  made  in 
methods  for  determining  the  humidity 
of  tiie  air  P 

21.  What  progress  has  been  made  in 
the  methods  of  determining  evapora- 
tion? 


22.  Is  there  any  reason  to  change, 
after  fkirther  experience,  the  decisions 
of  the  first  Congress  respecting  the 
instniments  and  methods  for  mea- 
suring the  quantity  of  rain  or  snow  P 


28.  How  many  absolute  values  of  the 
velocity  of  the  wind  be  deduced  from 
the  direct  indications  of  different  ane- 
mometers ? 


23a.  M.  Hildebrandsson's  proposal  for 
the  observations  of  "  cirrus  ^  clouds. 


24.  Have  since  the  last  Congress 
better  methods  been  discovered  for 
measuring  the  osone  in  the  atmos- 
phere? 

25.  What  progress  have  the  methods 
for  determining  atmospheric  electricity 
made,  and  what  results  have  observa- 
tions of  this  kind  ftimished  hitherto  ? 

96a.  Proposal'  of  M.  de  Bossi  for  ob- 
servations of  earthquake  phenomena. 


26.  Have,  since  the  last  Congress, 
hourly  meteorological  observations  been 
made  at  new,  and  especially  continental, 
stations  within  the  tropics  ?  (See  Re- 
port of  the  lYth  Commission,  Protocol  of 
the  Sixth  Meeting  of  the  Congress  of 
Vienna,  and  its  First  Supplement.) 


27.  Whatpro^reMjia8!meteorolo^(».l 

greas, 

development? 


telegraphr  made  since  the  first  Con- 
I.  and  how  can  we  contribute  to  its 


28.  What  progress  has  maritime 
meteorology  made  since  the  Pirst  Con- 
gress? 


29.  What  results  have  the  simul- 
taneous observations  given,  and  how 
may  we  contribute  to  their  further 
development? 

30.  What  observations  do  we  possess 
flrom  high  mountains  and  firom  balloon 
ascents,  and  what  measures  should  be 
taken  to  organise  these  observations 
more  completely? 


EB80LVTIOV8. 

ThelCongress  recommends  the  employment,  as  fiu:  as 
may  be  possible,  of  a  regular  arrangement  for  ventilation  in 
the  determination  of  the  humidity  of  the  air  by  means  of 
the  dry  and  wet  bulb  thermometers  (p.  IS). 

The  Congress  points  out  that  atmometers  icenerally 
should  fulfil  certain  conditions  of  comparability,  and 
expresses  the  opinion  that  there  is  need  of  frosh  researches 
being  undertaken,  for  the  determination  of  the  form  and 
exposure  of  the  instruments  to  be  employed  (p.  18.) 

The  Congress  thinks,  that  for  stations  of  the  second  and 
third  order,  a  diameter  of  eight  or  even  of  four  inches  is 
sufficient  for  the  rain  gauge. 

As  to  the  position  of  we  rain  gauges  the  Congress  con- 
fines itself  to  recommending  that  they  shoukl  never  be 
placed  upon  a  roof,  but  that  they  should  be  suflOciently 
elevated  to  be  out  of  the  influence  of  drifting  snow,  aiK^ 
of  the  splashing  of  drops  ftrom  the  ground,  while  they  must 
not  be  sheltered  by  trees  or  other  neighbouring  objects 
(p.  18). 

The  Congress  does  not  feel  itself  prepared  at  present  to 
reply  to  the  question  of  the  determination  of  wina  velocity. 
It  confines  itself  to  recommending  the  durectors  of  central 
institutions  to  effect  a  comparison  between  the  anemometers 
employed  in  different  countries  (p.  14).  « 

If  the  future  International  Committee  finds  that  the 
question  is  sufficiently  advanced,  it  is  to  propose  an  inter- 
national comparison  of  anemometers  (p.  14). 

The  observation  of  the  direction  of  the  upper  clouds,  and 
especially  of  cirrus,  at  some  stations  in  each  countrv,  and 
the  publication  of  these  observations  in  the  form  of  an 
appendix  is  strongly  recommended  (p.  22). 

The  Con(rress  thinks  that  the  difficult  question  of  the 
determination  of  ozone  does  not  in  its  present  condition 
permit  of  a  definite  solution  (p.  15). 

The  Conn^ss  is  of  opinion  that  the  study  of  atmospheric 
electricity  nas  made  marked  progress  in  recent  years,  and 
recommends  that  a  comparison  should  be  made  between 
the  instruments  which  are  most  generally  used.    (p.  16.) 

After  having  heard  with  interest  the  Keport  of  M.  de 
Rossi  on  the  phenomena  ,>hich  he  comprises  under  the 
term  "Endogenous  Meteorology,"  the  Congress  expresses 
such  desire  to  see  such  researcnee  continued  and  insists 
upon  the  relations  which  may  exist  between  them  and  thoee 
of  general  meteorology  (p.  15). 

A.  The  Congress  expresses  the  desire  that  the  hourly 
observations  made  at  the  existing  tropical  stations  may 
be  continued,  and  that  other  analogous  observatories  may 
be  established,  especially  in  the  interior  of  the  continents 
of  the  Torrid  SSone. 

B.  The  Conness,  recognising  the  great  importance  that 
meteorolofpcal  stations  in  Brazil  would  possess  for  the  pro- 
gress of  science,  begs  the  Italian  Government  to  make  this 
desire  known  to  the  Government  of  that  country. 

C.  The  Congress  decides  upon  conveying  to  the  Boyal 
Society  of  London  their  expression  of  the  importance  it 
attaches  to  the  continuation  of  the  publication  of  the  obser- 
vations [made  at  Trevandrum  by  Mr.  J.  Allan  Broun,  and 
upon  reouesting  that  Society  to  be  good  enough  to  take 
steps  to  this  effect  (p.  26). 

The  Congress  recommends  for  meteorological  telegrams 
the  general  adoption  of  the  code  of  figures  proposed  by  the 
Permanent  Committee  at  Utrecht,  and  states  that  the  Report 
which  has  been  presented  by  Mr.  Scott  to  the  Congress  on 
the  present  condition  of  meteorological  telegraphy  contains 
some  information  with  reference  to  question  27  (p.  28). 

The  Congress  expresses  the  opinion  that  the  Maritime 
Conference  at  London  in  1874  has  fulfilled  the  conditions 
prescribed  by  the  Congress  of  Vienna  for  the  study  of  mari- 
time meteorology ;  it  is  of  opinion  also,  that  in  order  to 
ensue  the  future  progress  of  this  branch  of  meteorology  the 
most  perfect  liber^  should  be  accorded  to  the  institutions 
interested  in  making  mutually  the  arrangements  which  are 
most  suitable  for  the  execution  of  their  investigations  (p.  28) . 

The  Congress  is  of  opinion  that  the  development  of  simul- 
taneous observations  contributes  greatly  to  the  progress  of 
meteorology,  and  that  all  work  done  in  tnis  direction  should 
be  encouraged  (p.  24) . 

A.  The  Congress,  recognising  the  importance  that  observa- 
tions made  in  balloons,  especially  at  places  situated  in  the 
interior  of  the  continents,  may  have  for  the  physical  study 
of  the  higher  regions  of  the  atmosphere,  recommends  the 
taking  of  observations  of  temperature  and  humidity  by 
means  of  captive  balloons,  and  according  to  Glaisuer's 
method,  in  strata  at  different  heights,  and  on  different  days 
and  in  different  seasons.  It  recommends  also  the  study,  by 
means  of  captive  balloons,  of  the  diurnal  range  of  tempera- 
ture and  humidity  in  the  upper  strata  of  the  atmosptiei^ 
and  the  detailed  publication  of  these  observations  (p.  26). 
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30a.  Pxx>pOflal  by  M.  Hann  for  the 
measurement  of  the  variatioiis  in  length 
of  glaciers. 


31.  The  Committee,  after  having  taken 
coguiKance  of  the  project  of  M.Weyjirecht 
to  establish  several  observatories  in  the 
Arctic  and  Antarctic  regions*  so  as  to 
organise  hourly  meteorological  andmac- 
netical  observations  to  be  made  simul- 
taneously all  aroand  the  Pole,  is  of 
opinion  that  those  observations  will  be 
01  the  highest  importance  in  developing 
meteorology,  and  in  extending  our 
knowledge  of  terrestrial  magnetism. 
It  thinks,  therefore,  that,  in  theiutereet 
of  science,  it  should  recommend  general 
participation  in  this  enterprise.  In 
what  manner  can  the  Congress,  on  its 
part,  contribute  to  the  suooess  of  the 
enterprise? 


32.  In  what  manner  should  we  pro- 
ceed to  establish  meteorological  stations 
iu  distant  countries  where  observations 
have  not  hitherto  been  made?  Vide 
Question  11, 


Bbsolutiows. 

Ba.  The  Congress  thinks  that  it  would  be  very  usefiil  if 
observatories  could  possibly  be  established  on  the  summits 
of.  mountains,  and  tne  observations  published  in  extenso,  so 
that  they  ma^  be  placed  at  the  disposal  of  all  meteorology, 
and  may  aid  m  the  solution  of  problems  which  may  present 
themselves  in  future  (p.  26). 

B6.  The  Con^^ress  insists  upon  the  utility  of  a  series  of 
hourly  observations  of  temperature,  pressure,  direction,  and 
force  of  wind,  and  eventually  also  of  humidity  on  Mount 
Washington,  and  especially  at  Pike's  Peak,  the  highest 
station  upon  the  earth.  This  series  should  embrace  one 
year  at  least ;  and  it  would  also  be  desirable  to  publish  in 
detail  the  observations  already  existing  for  these  two 
stations.  Gencoral  Myer  is  requested  to  be  good  enough  to 
realise  these  desires  of  all  meteorologists  (p.  26). 

Be.  The  Congress  recommends  the  Swiss  Society  of 
Natund  Sciences  to  do  its  utmost  to  promote  the  esta- 
blishment of  an  observatory  upon  one  of  the  high  summits 
of  Switzerland.  It  expresses  the  desire  that  meteorological 
stations  may  be  established  under  similar  conditions  in 
Italy  and  other  countries  (p.  27). 

Bd.  The  Congress  considers  the  establishment  of  the  ob- 
servatory of  Etna,  proposed  by  M.  Taocbini,  of  that  of  Mont 
Cimone,  proposed  by  M.  Parenti,  and  that  of  Mont  Ventoux, 
supported  bp  the  Meteoiological  Commission  of  the  Depart- 
ment of  Vauduse,  as  enterprises  of  high  scientific  impor- 
tance (p.  27). 

C.  The  Congress  requests  the  directors  of  the  meteorological 
systems  of  the  various  countries  to  be  good  enou«;h  to  pub- 
lish in  a  complete  manner  the  existing  series  of  observations 
made  at  elevated  stations,  and  which  have  either  not  yet 
been  published,  or  only  in  an  incomplete  manner ;  and  at 
the  same  time  to  indicate  and  describe  the  stations  of  their 
systems  which  might  furnish  materials  for  the  study  of  the 
upper  regions  of  the  atmosphere  (p.  27). 

The  Congress  draws  the  attention  of  meteorologists  to  the 
importance  of  measuring  the  variations  in  length  and  thick- 
ness of  the  Rlaciers  in  the  different  countries  in  order  to  be 
able  to  deduce  the  relations  which  exist  between  these 
variations  and  those  of  the  meteorological  elements. 

As  a  means  of  extending  our  knowledge  upon  this  ques- 
tion the  Congress  recommends  :— 

To  form  a  complete  critical  collection  of  observations  made 
in  times  i)ast  upon  the  variations  of  volume  of  the  glaciers. 

To  institute  in  future  continued  observations  at  localities 
suitably  chosen,  upon  the  annual  variations  of  the  glaciers 
in  length  and  thickness  and  to  publish  the  results. 

The  Congress  hoiies  to  be  able  to  rely  upon  the  co- 
operation of  the  Alpine  Clubs  and  other  analogous  societies 
in  carrying  out  these  researches  (p.  27). 

The  Congress  recognises  the  great  importance  which 
should  be  attributed  to  synchronous  meteorological  and 
magnetical  observations  made  in   the  Polar  regions  by 
means  of  simultaneous  expeditions,  and  it  recommends  all 
Governments  to  give  the  most  effective  support  to  such 
undertakings. 
Considering- 
ly*. That  the  majority  of  the  members  of  the  Congress 
are  not  provided  with    instructions  relating  to 
this  question  f 
2°.  That  such  instructions  are  absolutely  necessary  in 
order  to  arrive  at  definite  resolutions. 
The  Congress  decides  to  entrust  the  International  Com- 
mittee with  the  convening  of  a  special  Conference,  which 
shoukl  be  composed  of  delegates  provided  with  the  neces- 
saiy  instructions  and  powers  by  their  Governments  who 
may  think  they  could  participate  in  some  way  with  the 
enterprise. 

By  reason  of  thepreparations  already  made  by  M.  Wey« 
precht  and  Count  Wilcsek  for  an  expedition  of  this  nature, 
it  thinks  it  necessary  that  this  Conference  should  meet  at 
Hamburg  on  the  Ist  of  October  1879,  in  order  to  settle  the 
details  ofthe  scheme  and  the  means  of  carrying  it  out  (p.  28). 
The  Congress  cannot  give  effect  to  the  proposal  of  Mr. 
Parkinson,  who  has  asked  for  ftmds  for  organising  a  meteo- 
rological service  in  the  Samoa  Islands,  because  it  has  no 
international  fund  at  its  disposal ;  but  with  regard  to  the 
importance  of  this  proposal,  it  expresses  the  hope  that 
private  initiative  will  permit  of  meteorological  observations 
being  taken  in  the  Samoa  Islands  (p.  25). 
The  Congress  considering,— 
1°.  That  it  is  of  the    highest  importance  that  the 
meteorological  stations  established  by  different 
countries  m  parts  of  the  globe,  which  are  very  re- 
mote and  dilncult  of  access,  may  be  visited  from 
time  to  time,  in  order  to  ascertain  the  accuracy  of 
the  instruments  and  of  the  amount  of  confidence 
which  can  be  placed  in  the  observations. 
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38.  Should  we  uot  rooommend  the 
general  adoption  of  a  certain  firat 
meridian,  for  example,  that  of  Groen- 
Tfich,  for  synoptic  cnarti  ? 


34  In  what  manner  can  we  best 
organise  and  develop  the  construction 
and  publication  of  synoptic  charts  em- 
bracing considerable  portions  of  the 
globe? 


35.  How  can  the  development  of 
meteorology  in  connexion  with  agricul- 
ture and  forestiy  be  forwarded  by  the 
Congress? 


RBSOLTTTlOSfl. 

2°.  That  such  an  inspection  may  be  most  conveniently 
made  by  officers  of  the  navies  of  the  maritime 
powers, 
Proposes  to  forward  to  the  Governments  of  the  countries 
represented  at  the  Ck>ngre8s  the  request  that  they  will 
kindly  take  the  necessary  steps  that,  on  the  one  hand,  the 
officers  commanding  vessels  visiting  those  parts  may  receive 
instructions,  in  pursuance  of  which  they  would  place  them- 
selves in  communication  with  the  observers  at  those 
meteorological  stations,  whatever  be  the  nationality  of 
the  latter,  for  the  purpose  of  comparing  the  instnunenta, 
and  of  acquainting  themselves  with  the  manner  in  which 
the  observations  are  made ;  and  on  the  other  hand,  that  the 
observer  charged  with  the  care  of  the  station  may  place 
himself  at  the  disposal  of  the  officer  visiting  it,  whatever 
be  the  maritime  power  by  which  he  is  commissioned  (p.  25) . 

The  Congress  recognises  that  the  establishment  of 
meteorological  stations  in  Bulgaria,  Eoumania,  and  Servia, 
would  bo  of  the  highest  importance,  and  it  begs  the  Italian 
Government  to  cause  this  wish  to  be  commumcated  to  the 
Governments  of  those  States  (p.  26). 

The  Congress  recommends  tne  adoption  of  the  meridian 
of  Greenwich  as  a  starting  point  for  the  construction  of 
synoptic  meteorological  cliart^  (p.  11). 

In  the  event  of  another  meridian  being  used  in  the  con- 
struction of  meteorological  charts,  the  Congress  recommends 
that  an  indication  should  be  given  upon  the  chart  of  the 
difference  of  longitude  between  the  first  meridian  adopted 
and  the  meridian  of  Greenwich  (p.  11). 

A  proposition  made  by  MM.  Hofnneyer  and  Neumayer 
for  combined  work  on  a  uniform  plan  on  the  preparation  of 
the  synoptic  charts  of  M.  Hofftneyer  and  of  the  monthly 
review  of  the  Deutsche  Seewarte  at  Hambur|[  having  been 
submitted  to  the  Committee  and  discussed  by  it,  the  follow- 
ing resolution  was  adopted : 

The  Congress  ftiUy  appreciates  the  importance  of  the 

Eublication  which  the  meteorological  institutes  of  Copen^ 
agen  and  Hamburg  propose  to  undertake,  and  it  hopes 
for  the  realisation  of  this  project  (p.  24). 

In  order  to  contribute  to  the  progress  of  agricultural  and 
forest  meteorology,  the  Congress  recommends  as  a  pro- 
gramme for  study— 
1°.  The  influence  of  the  meteorological  elements  upon 

vegetation. 
2*.  Tlie  inverse  influence  of  vegetation  upon  the  meteoro- 
logical elements 
3°.  .Agricultural  warnings. 

The  congress,  finding  the  subject  too  imiK>rtant  to  take 
a  detailed  resolution  at  this  meeting,  proposes  to  chaige  the 
International  Committee  with  the  convening  of  a  special 
international  conference  before  next  spring,  to  take  into 
consideration  the  development  of  agricultural  and  foreet 
meteorology  (p.  24). 
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APPENDIX  XII. 

List  of  Reports  pressnted  to  the  Congress. 

Those  marked  *  are  printed  either  in  ftdl  or  in  abstract  in  '*  Rapports  sur  les 
Questions  du  Programme." 

Those  marked  thus  t  were  also  printed  privately^  and  were  distributed 
at  the  Congress. 

lliose  marked  thus  |  have  been  published  independently  of  the  Rapports. 

Articles  of  the 
Programme. 

4.  Sur  la  Reduction  des  Moyennes  des  Observations  en  vraies  Moyennes.— 
Prof.  Buys  BaUot.*t 

8.  On  the  Proposal  for  the  Establishment  of  an  International  Fund. — Prof. 

Bruhns;*+  Prof.  Wild.*t 

9.  On  the  proposal  for  a  Catalogue  of  Meteorological  Publications. — Prof. 

Wfld;»t  Dr.  HeUmann.tO) 

10.  On  the    Comparison    of    Standard    Instruments. — Prof.    Wild;*!    Dr. 

Neumayer.t 

11.  On  the  Establishment  of  Distant  Stations  (see  Art.  32). 

15.  On  Tables   for    Reducing  Barometrical    Readings  to  Sea-level. — P^of. 

Bruhns;*t  Prof.  Wild;*t  Prof.  Hann  (see  Art.  27);  Dr.  Hellmann.t(») 

16.  On  the   Determination   of   the    Fixed    Points    of  Thermometers. — M. 

Pemet.*tt  (') 

17.  On  the  Exposure  of  Thermometers. — Mr.  Buchan;|(^)  Prof.  Cantoni  ;*t(^) 

M.  de  Brito  Capello.n 

18.  On  Earth  Temperature.— Prof.  Ebermayer  ;*t  Prof.  Wild.*t 

19.  On  Solar  Radiation.— M.  Violle;*f  M.  Mari^  Davy.* 

20.  On  Atmospheric  Humidity.— Prof.  Cantoni.*t(*) 

21.  On  Evaporation.— Prof.  Cfantoni  ;*t(«)  Prof.  Ebermayer.*t 

22.  On  Rain-gauges.— Prof.  Mohn.*t 

23.  On  Anemometry.— M.  de  Brito  Capello  ;*t  Prof.  Wild.*t 

24.  On  Ozone.— Prof.  Pahnieri.* 

25.  On  Atmospheric  Electricity.— Prof.  J.  D.  Everett*tt(') ;  Padre  F.  Denza.* 

26.  On  Hourly  Observations  between  the  Tropics. — Mr.  H.  F.  Blanford.*! 

27.  On  Weather  Telegraphy.— Mr.   R.   H.   Scott*tt(^;  Dr.  J.  Hann*tl(»); 

Dr.  C.  Pittei* ;  M.  Rikatcheff.»t 

28.  On  Maritime  Meteorology.— Mr.  R.  H.  Scott*tt(7) ;  Dr.  G.  Neumayer*t ; 

Dr.  C.  Pittei* ;  M.  Kkatcheff.*^ 

29.  On  Simultaneous  Observations. — Prof.  Buys  Ballot.^t 

30.  On  Observations  at  Mountain  Stations  and  in  Balloons.— Dr.  Hann|t ; 

Padre  Denza.* 
'31.  On  Stations  in  the  Arctic  Regions  and  M.  Weyprecht*s  plan. — Prof.  Buys 
Ballot*t ;    Prof.  Mohn*t ;  Dr.  Neumayerf ;  M.  Weyprecht.f 

32.  On  Distant  Stations.— Prof.  Mohn*t;  Prof  Wild.*t 

33.  On  the  Choice  of  a  First  Meridian. — Prof.  Bruhns.*t  j 

34.  On  Synoptic  Charts.— Capt.  Hoffmeyer*t ;  M.  Brault.*t  j 

35.  On    Agricultural    Meteorology. — Dr.    Lorenz    von    Libumau*t;    Prof. 

Bruhn8*t ;  Padre  Denza.* 

Additional  Propositions. 

On  the  Isobars  of  the  Globe  for  January  and  July. — Dr.  WoeikoiF.*t 
On  the  Importance  of  a  Meteorological  Dictionary. — M.  C.  Rttd.* 
On  Endogenous  Meteorology. — ^Prof.  E.  De  Rossi.*t 
On  the  Observations  of  Cirrus  Clouds. — Prof  Hildebrandsson.*t 

Zeitschrift  der  Oest.  Uet.  GeaeDachAft,  toI.  XIV.,  page  M. 

Ibidem,  page  97.  (•)  Ibidem,  page  ISO. 

•'NatTjr©rvoLXV..page666.     ^  '*"*  ^ 

I  HeteoTologiaIta]iai]a»l878.   Hemorie  et  Notiie,  flue.  4^  page  61. 

Ibidem,  page  S7.  ^ 

\  Published  by  the  Ueteorologieal  Coimoil,  London. 

Zeitsdurin  der  Oest.  Met.  OesellBohaft,  vol.  XIV.,  page  St. 
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REPORT 


OF  THE 


INTERNATIONAL  METEOROLOGICAL 
COMMITTEE. 


ROME,  1879. 


First  Meeting  of  the  International  Meteorological  Committee. 

The  Meeting  was  held  at  the  Ministry  of  Agriculture  at 
Eome,  on  Tuesday,  April  22,  1879,  at  Ih.  15m.  p.m. 

Present:  MM.  Cantoni,  Capello^  Hann,  Mascart,  Mohn, 
Neumayer,  Scott,  and  Wild. 

The  Resolution  of  the  Congress  constituting  the  Committee 
was  read,  and  the  members  proceeded  to  the  election  of  a  President 
and  Secretary,  in  accordance  with  Article  X.  of  the  Byelaws  for 
the  Congress  at  Rome. 

M.  Wild  was  elected  President. 
Mr.  Scott        „  Secretary. 

It  was  resolved  that  all  communications  made  to  the  Committee 
should  be  addressed  to  the  Secretary. 

The  Secretary  was  requested  to  deposit  the  original  Protocols 
of  the  Meetings  of  the  Permanent  Committee  of  the  Vienna 
Congress  in  the  Meteorological  Office  in  London. 

H.  Wild. 

9th  August  1880. 


Q  4644.  ^ 
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BERNE,  1880. 

Protocol  of  the  First  Meeting  of  the  International  Meteoro- 
logical Committee^  the  9th  Angnst  1880,  at  Berne. 

Present:  M.  Wild,  President  MM.  Buys  Ballot,  Cantoni, 
Capello,  Hann,  Mascart,  Mohn,  Neumayer,  and  Mr.  Scott, 
Secretary. 

The  Meeting  was  opened  at  the  **  Observatoire  Tellurique," 
Berne,  at  lOh.  15m.  a.n). 

The  President  welcomed  the  members  of  the  Committee, 
and  expressed  the  hope  that  the  deliberations  which  were  to  take 
place  on  this  occasion  would  produce  results  useful  for  the  pro- 
gress of  science. 

Upon  the  proposal  of  the  President  it  was  agreed  that  the 
Committee  might  invite  those  Meteorologists  who  were  present  at 
Berne,  and  who  had  made  communications  to  the  Committee  on 
certain  points  of  the  Programme,  &c.,  to  take  part  in  the  discus- 
sion on  their  communications,  but  that  in  each  particular  case  the 
Committee  should  pass  a  resolution  as  to  the  person  to  be  invited. 

It  was  agreed  that  the  official  language  to  be  used  by  the  Com- 
mittee for  the  protocols,  &c.  should  be  French,  but  that  every- 
thing should  be  translated  and  published  in  German  and  English 
as  well,  and  that  the  members  of  the  Committee  might  speak  in 
another  language  if  they  wished  to  do  so. 

The  protocol  of  the  first  meeting  of  the  Committee  at  Borne, 
on  the  22nd  April  1879,  was  read  and  confirmed. 

The  Report  of  the  Secretary  was  read  and  adopted.  (Ap- 
pendix I.,  p.  12.) 

The  President  proposed  a  programme  of  the  questions  to  be 
discussed  at  the  Meetings,  and  at  the  same  time  he  requested 
the  members  to  bring  forward  any  proposals  which  they  wished 
to  communicate  to  the  Committea  This  progranmie  was  adopted 
(Appendix  II.,  p.  26). 

Article  VIL  of  the  Programme  (the  International  Meteorological 
Dictionary)  was  first  discussed. 

The  following  Besolution  of  the  Bomaa  Congress  was  read : — 

**  The  Congress  is  of  opinion  that  it  would  be  very  useful  that 
an  international  dictionary  of  meteorology  should  be  published." 

The  Committee  not  having  received  sufficient  information  upon 
this  scheme,  the  question  was  postponed. 

Article  III,  of  the  Programme  (the  Conference  on  Agricultural 
and  Forest  Meteorology  convened  from  the  6th  of  September  1880 
at  Vienna)  was  next  taken  up. 

The  following  Resolution  of  the  Roman  Congress  was  read : 

"In  order  to  contribute  to   the  progress  of  agricultural  and 
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forest  meteorology  the  Congress  recommends  as  a  programme  for 
study : 

"I**.  ITie  influence  of  the  meteorological  elements  upon 
vegetation. 

"  2^  The  inverse  influence  of  vegetation  upon  the  meteorological 
elements. 

*'  3°.  Agricultural  warnings, 

*'  The  Congress,  finding  the  subject  too  important  to  take  a 
detailed  resolution  at  this  meeting,  proposes  to  charge  the  Inter- 
national Committee  with  the  convening  of  a  special  International 
Conference  before  next  spring,  to  t^ke  into  consideration  the 
development  of  agricultural  and  forest  meteorology." 

The  Secretary  announced  that  the  invitations  and  programmes 
for  the  Conference  had  been  sent  to  26  Meteorological  Institutes 
(Appendix  Ib.,  p.  25).  The  countries  which  had  hitherto  announced 
their  intention  of  sending  delegates  were : — 
Bavaria  -     M.  El^rmayer. 

Belgium  -     M.  Chevron. 

France  -     MM.  Mascart  and  Grandeau. 

Hungary  -    Baron  Friesenhof  and  M.  Schenzl. 

Switzerland     -     M.  Billwiller. 
In  addition  it  was  announced  as  probable  that  Italy  would  send 
M.  Tacchini,  and  that  Denmark  would  send  Captain  Hoffmeyer. 

M.  Neumateb  submitted  the  Keport  and  the  Protocols  of 
a  private  Conference  of  the  heads  of  the  Central  Institutes  of 
Germany  which  had  been  held  at  Hamburg  from  the  2nd  to  the 
4th  of  April  1880^  for  the  discussion  of  the  questions  of  the 
Agricultural  Programme. 

He  announced  that  probably  five  or  six  representatives  of 
Germany  would  go  to  Vienna. 

Mr.  oooTT  informed  the  Committee  that  the  Meteorological 
Society  of  England  had  nominated  a  Committee  to  draw  up 
replies  to  the  questions  of  the  Programme.  These  replies  had 
been  sent  directly  to  Dr.  Lc^'enz  von  Liburnau  at  Vienna. 

The  Committee  requested  its  Secretary  to  inform  Dr.  Lorenz 
of  the  result  of  its  discussion  upon  this  article  of  the  programme 
of  B>ome. 

Article  IV.  of  the  Programme  (the  proposed  international  com- 
parison of  Standard  Instruments)  was  then  discussed. 

The  following  Resolution  of  the  Roman  Congress  was  read  : — 

**  The  Congress  recommends  the  directors  of  all  central  institu- 
tions to  have  their  instruments  compared  with  the  standard 
instruments  of  other  countries/' 

The  Secretary  read  the  replies  which  he  had  received  to  the 
Circular  (Appendix  Ia.,  p.  13),  the  result  of  which  was  that  20 
observatories  had  signified  their  acceptance  of  the  proposal. 

The  opinions  of  the  Committee  were  divided  as  to  the  possi- 
bility of  carrying  out  at  present  a  satisfactory  comparison  of  Ane- 
mometers. It  was  decided  that  the  number  of  acceptances  was 
not  suffident  to  guarantee  the  realisation  of  the  scheme  as  it  had 
been  formulated  in  the  Circular. 
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It  was  resolved  that  the  question  of  having  standard  barometers 
compared  should  be  referred  to  a  sub-committee  composed  of 
MM.  Mascart  and  Mohn. 

M.  Mascart  laid  upon  the  table  Vols.  3  and  4  of  the  ''  Annales 
du  Bureau  Central  M^t^orologique,"  which  had  just  been  pub- 
lished in  Paris. 

The  meeting  closed  at  a  quarter-past  12  o'clock. 

H.  Wiu>. 


Protocol  of  the  Second  Meeting,  Monday,  9th  August,  at 
5h.  10m.  p.m. 

All  the  members  of  the  Committee  were  present,  except  M.  de 
Brito-Capello. 

The  protocol  of  the  first  meeting  was  read  and  confirmed. 

Article  XIII.  of  the  Programme  (the  proposed  change  of  time 
of  the  Simultaneous  Observation  made  at  the  request  of  the 
Chief  Signal  Office,  Washington)  was  discussed. 

The  President,  M.  Mascart,  and  Mr.  Scott  communicated 
to  the  Committee  a  request  which  had  been  made  by  General 
Myer  to  them,  as  well  as  to  the  different  Directors  of  the 
Meteorological  Services  in  Europe,  to  change  the  hour  of  the  simul- 
taneous observation  from  Oh.  43m.  to  Oh.  8m.  Greenwich  mean  time. 
M.  Bubenson  had  addressed  a  letter,  dated  6th  June,  to  the 
President  upon  the  same  subject. 

The  Conunittee  examined  the  question  of  the  proposed  change, 
and  expressed  its  opinion  that,  notwithstanding  the  inconvenience 
which  might  be  felt  by  some  observers,  General  Myer's  proposal 
should  be  adopted. 

The  meeting  closed  at  7h.  15m.  p.m. 

H.  Wild. 


Protocol  of  Third  Meeting,  Tuesday,  10th  Angust,  at 
lOh.  20m.  a.nL 

All  the  members  of  the  Committee  were  present,  and.  also 
M.  Wbtprecht,  by  invitation  of  the  Committee. 

The  protocol  of  the  second  meeting  was  read  and  confirmed. 

M.  DE  Brito-Capello  assured  the  Committee  that  he 
entirely  approved  of  the  resolution  taken  at  last  meetmg  on 
the  question  of  the  simultaneous  observation. 

Article  11.  of  the  Programme  (the  Polar  Conference  held  in  the 
month  of  October  1879  at  Hamburg,  to  consider  M.  Weyprecht's 
proposal)  was  discussed. 

M.  Neumayer,  President  of  the  International  Polar  Com- 
mittee, read  the  report  of  that  Committee.  (Appendix  III.,  p.  27.) 

M.  Capello  submitted  to  the  Committee  copies  of  the  magnetical 
and  meteorological  results  of  the  Portuguese  expedition  to  Central 
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Africa.  At  the  same  time  he  expressed  his  regret  that  at  present 
Portugal  could  not  promise  to  take  part  in  the  scheme  of  the 
Polar  Committee. 

After  having  discussed  the  proposals  of  the  Polar  Committee, 
the  International  Meteorological  Committee  adopted  the  following 
Besolution : — 

''The  Committee  has  heard  the  report  of  the  International 
Polar  Conmiittee^  and  expresses  its  thanks  for  this  important 
communication.  At  the  same  time  it  assures  the  Committee  of  its 
support  so  far  as  it  may  be  able  to  render  it  assistance." 

Article  XIL  of  the  Programme  (M.  Koppen's  proposal  as  to  the 
publication  of  data  for  rainfall,  &c.)  was  next  taken  up. 

M.  Koppen's  letter  of  the  23rd  July  was  read.  (Appendix  IV., 
p.  35). 

M.  Hann  infonned  the  Conmiittee  that  M.  Koppen's  proposal 
would  soon  appear  in  the  Zeitschrift  der  oesterreickischen 
meteorologischen  Geselhchaft^  and  that  he  was  ready  to  send  to 
the  Conunittee  a  sufficient  number  of  cx)pies  of  this  communication, 
with  a  resum6  in  French  of  the  principal  points. 

The  Committee  accepted  this  proposal  of  M.  Hann,  and 
requested  the  Secretary  to  distribute  the  copies  of  M.  Koppen's 
letter  to  the  principal  Meteorological  Institutes  for  the  purpose  of 
obtaining  opinions  upon  the  proposed  change  before  the  next 
Conference. 

The  meeting  closed  at  15  minutes  past  noon. 

H.  Wild. 


Protocol  of  the  Fourth  Meeting,  Tnesday,  10th  August, 
3h«  5iii.  p.111. 

All  the  Members  of  the  Committee  were  present ;  also  Captain 
HoFFHEYER,  by  invitation  of  the  Committee. 

The  protocol  of  the  third  meeting  was  read  and  confirmed. 

The  discussion  of  Article  IX.  of  the  Programme  (a  proposal 
made  by  Captain  Hoffmeyer  respecting  an  international  tele- 
graphic service  for  the  North  Atiantic)  was  commenced.  Captain 
Hoffineyer's  letter  of  May  11  (Appendix  V.,  p.  37)  was  read. 

After  some  discusssion  the  Committee  adopted  the  following 
Sesolution : — 

"  The  Committee  without  examining  the  practical  details  of  the 
question^  fully  agrees  with  Captain  Hoffmeyer,  that  the  establish- 
ment of  telegraphic  communication  with  the  Faroe  Isles  and 
Iceland^  with  Greenland  and  with  the  Azores  would  be  uf  the  highest 
importance  for  the  progress  of  the  science  of  weather- forecasting  in 
Europe,  and  expresses  its  hopes  for  the  realization  of  the  scheme." 

The  discussion  of  Article  XL  of  the  Programme  (a  proposal 
by  Captain  Hoffmeyer  respecting  the  publication  of  means  and 
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extremes  of  the  meteorological  elements  for  international  and 
telegraphic  etations)  was  then  taken  up. 

Captain  Hoffmeyer's  letter  of  the  22nd  May  (Appendix  VI., 
p.  37)  was  read. 

After  some  discussion  the  Committee  adopted  the  following 
Besolution : — 

*^  The  Committee  has  heard  with  interest  Captain  Hoffmeyer's 
communication^  and  recommends  the  Central  Institutions  to  calcu- 
late the  averages,  &c.  which  he  proposes,  for  the  international 
and  telegraphic  stations." 

Captain  Hoffmeyer  stated  that  his  Synoptic  Charts  would  be 
discontinued  after  those  for  the  month  of  November  1876  had 
appeared. 

The  President  expressed^  in  the  name  of  the  Committee,  deep 
regret  that  these  interesting  and  very  use&l  charts  of  Captain 
Hoffmeyer's  would  cease  to  appear. 

Captain  Hoffiioster  hoped  that  other  nations  would  publish 
their  observations  for  the  Atlantic  Ocean  as  nearly  as  may  be  in 
the  same  way  as  M.  Neumayer  does  in  his  Monthly  Summary. 

M.  Neuhater  wished,  in  connexion  with  Captain  Hofiineyer's 
statement,  to  make  the  following  remarks  with  reference  to  the 
proposal  which  he,  conjointly  with  that  gentleman,  had  made  to 
the  Congress  at  Rome,  to  the  effect  that  the  synoptic  charts 
should  be  continued  and  accompanied  by  a  printed  text  to  be 
issued  by  both  gentlemen  under  the  title  of  a  **  Synoptic  Weather 
Review.'*  The  proposal  had  not  met  with  the  desired  support  on 
the  part  of  the  Congress,  and  on  that  account  had  not  been 
carried  out  by  the  Deutsche  Seewarte  or  the  Danish  Institute. 

On  the  other  hand  daily  synoptic  charts  from  the  North 
Atlantic  Ocean  were  prepared  from  the  material  collected  at  the 
Deutsche  Seewarte,  and  a  few  specimens  were  exhibited  of  these 
charts,  completed  by  means  of  the  observations  from  northern 
stations  and  the  daily  charts  for  Europe  and  America  (and  any 
other  available  materials). 

The  charts  were  drawn  not  only  for  8  a.m.  but  also  for 
8  p.m.  when  necessary,  and  the  Seewarte  proposed  to  publish  the 
results  of  these  investigations  in  papers  to  appear  in  the  serial 
(Aus  dem  Archiv  der  Deutschen  Seewarte). 

Dr.  Netjmayer  proceeded  to  say  that  the  tables  of  nautical 
observations  from  German  ships  which  had  hitherto  appeared  in 
the  '^  Monatliche  Uebersicht  der  Witterung  ^  would  be  discontinued 
unless  some  reciprocity  was  shown  by  other  institutes  in  regard 
to  them.  Inasmuch  as  none  of  the  offices  which  are  in  a  position 
to  issue  such  tables  have  followed  the  example,  it  appeared  that 
these  tables  were  not  generally  considered  of  great  importance, 
and  for  that  reason  the  Deutsche  Seewarte  contemplated  the 
discontinuance  of  their  publication. 

Article  X.  of  the  Programme  (a  proposal  relative  to  the  exchange 
of  meteorological  publications  through  the  post)  was  next 
discussed. 
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The  President  drew  the  attention  of  the  Committee  to  the 
great  expense  and  uncertainty,  and  to  the  delay  caused  by  the 
transmissioii  of  books,  &c.  through  booksellers,  and  the  Committee 
considered  that  it  would  be  better  to  have  recourse  to  transmission 
by  post  as  far  as  possible. 

Article  XIY.  of  the  Programme  (a  proposal  made  by  M.  Renou 
for  the  daily  interchange  of  observations  made  at  various  stations) 
was  then  taken  up. 

M.  Mascart  informed  the  Committee  that  M.  Renou  regularly 
made  chromograph  copies  of  his  hourly  observations,  and  he  asked 
whether  it  would  not  be  possible  to  make  an  exchange  of  such 
communications  between  the  principal  observatories  of  Europe. 
This  scheme  appeared  difficult  of  realization,  because  it  would 
require  a  daily  tabulation  of  the  self-recording  instruments. 

The  Sub-Committee  named  at  the  first  meeting  (p.  4)  to  examine 
Article  IV.  reported  that,  after  having  considered  the  subject 
of  the  international  comparison  of  barometers  which  had  been 
referred  to  it,  it  did  not  at  present  see  the  possibility  of  effecting 
this  comparison,  as  had  been  proposed. 

For  the  general  comparison  M.  Hann  thought  that  in  the 
meantime  a  mutual  comparison  of  the  normal  instruments  of 
neighbouring  countries  might  be  substituted. 

This  proposal  was  adopted. 

The  meeting  closed  at  51l  30m.  p.m. 

H.  Wild 


Protocol  of  the  Fifth  Meeting,  Wednesday  Uth  August,  at 
9h.  40m.  a.m. 

All  the  members  of  the  Committee  were  present;  also  M, 
Hellman,  by  invitation  of  the  Committee* 

The  protocol  of  the  fourth  meeting  was  read  and  confirmed. 

Article  Y.  of  the  Programme  (the  proposed  general  catalogue 
of  the  meteorological  observations  and  of  the  meteorological  works 
and  memoirs  of  all  countries)  was  discussed. 

The  following  Besolution  of  the  Roman  Congress  was  read : — 

**  The  Congress  states  with  pleasure  that  very  valuable  pre- 
liminary work  in  the  way  of  catalogues  of  meteorological  obser* 
vations,  memoirs,  and  works  has  been  already  partlv  executed. 
But  as  it  is  to  be  desired  that  these  materials  should  be  collected 
in  a  general  catalogue,  the  Congress  proposes  that  these  publica- 
tions be  divided  into  two  categories  : — 

**  1°.  A  catalogue  of  series  of  observations. 

*^  2\  A  catalogue  of  meteorological  works  and  memoirs. 

<^  As  to  the  first  category,  the  Directors  of  the  different  Meteoro- 
logical systems  are  invited  to  prepare  catalogues  of  the  published 
and  unpublished  observations  in  their  respective  countries,  and  to 
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inform  the  Internq^tional  Committee  of  the  work  already  done  in 
that  direction. 

"  As  to  the  second  category^  the  Congress  is  of  opinion  that  the 
works  already  done  by  Professor  Cleveland  Abbe,  and  the 
catalogues  already  printed  of  the  library  of  the  Meteorological 
Society  of  London  and  of  that  of  the  Observatory  of  Brussels, 
might   well  serve  as   a   starting   point  for   more   comprehensive 

SubUcations^  and  invites  all  the  directors  of  other  meteorological 
braries  to  add  the  list  of  works  and  memoirs  which  are  not  yet 
entered  in  these  catalogues." 

M.  Hellmann  communicated  to  the  Committee  a  resum^  of  his 
ideas  on  the  scheme  for  a  Catalogue.     (Appendix  VII.,  p.  38). 

Letters  to  the  Secretary  from  Mr.  Symons,  dated  15th  July,  and 
from  Mr.  Eamsay>  dated  20th  July,  were  read. 

On  the  proposal  of  the  President,  the  discussion  of  the  question 
was  divided  into  two  parts :  * 

A.  Catalogue  of  books  and  articles. 

B.  Catalogue  of  observations. 

A.    Catalogue  of  Books. 

M.  MaSGART  announced  that  the  Soci^td  M^t^orologique  of 
France  had  received  a  library  which  was  very  rich  in  works  on 
Meteorology,  and  that  it  was  to  be  hoped  that  a  general  catalogue 
of  French  memoirs  would  be  prepared. 

Mr.  SooTT  announced  that  he  hoped  that  the  Meteorological 
Council  would  be  disposed  to  assist  in  the  scheme  so  far  as  relates 
to  the  Catalogue  for  the  English  language. 

M.  MoHN  announced  that  he  was  ready  to  do  the  same  for 
Norway. 

M.  Hann  announced  that  he  was  ready  to  do  the  same  for 
Austro-Hungary. 

M.  Buys  Ballot  announced  that  he  was  ready  to  do  the  same 
for  Holland. 

M.  Neumayer  announced  that  he  was  ready  to  do  the  same  for 
the  Seewarte  at  Hamburg,  by  publishing  the  catalogue  of  Dove's 
library. 

M.  Hellman  announced  that  he  was  ready  to  do  the  same  for 
Prussia. 

M.  Capello  announced  that  he  was  ready  to  do  the  same  for 
Portugal. 

M.  Cantoni  announced  that  he  was  ready  to  do  the  same  for 
Italy. 

The  President  announced  that  he  was  ready  to  do  the  same 
for  Russia. 

The  executive  officers  of  the  Committee  undertook  to  communi- 
cate this  information  to  the  Central  Institutions  of  the  countries 
not  represented  on  the  Committee,  and  to  invite  them  to  furnish 
similar  information. 
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Upon  the  invitation  of  the  President^  M.  Hellmann  explained 
the  plan  of  preparation  of  the  Catalogue  which  he  had  elal^orated, 
and  stated  that — 

a.  The  form  of  the  communicationB  that  the  Committee  desired 
to  receive  from  the  different  Institutions  was  to  be  found 
in  his  letter  of  the  20th  January^  Appendix  YII.  (p.  38). 
p.  The  expense  of  the  preparation  of  the  Catalogue  was  esti- 
mated by  him  at  5202.  The  cost  of  printing  was  ^estimated 
at  680i  for  1,000  copies. 

The  question  was  referred  to  Mr.  Scott  and  M.  Hellman,  who 
were  requested  to  consider  the  means  of  carrying  out  the  scheme, 
and  to  communicate  to  the  Committee  the  result  of  their  labours. 

B.   Catalogue  of  Observations. 

The  Committee  requested  the  Directors  of  the  Central  Institu- 
tions to  state  whether  they  had  complied  with  the  wishes  of  the 
Congress  at  Bome^  and  again  called  attention  to  the  interest  which 
such  a  communication  would  present. 

Agreeably  to  a  proposal  made  by  Mr.  Symons  the  Committee 
requested  tiie  1)irectors  of  the  Central  Institutions  to  print 
re^ularly^  in  one  of  their  publications,  a  complete  list  of  the  works 
which  had  been  published  by  their  Institutions. 

M.  Hellmann  drew  the  attention  of  the  Committee  to  the 
importance  of  having  the  acknowledgments  of  receipt  of  works, 
inserted  in  the  publications  of  Institutions^  as  far  as  possible  in 
accordance  with  bibliographical  principles. 

Article  VI.  of  the  Programme  (the  proposed  international 
'meteorological  tables  for  reduction  of  observations)  was  next 
taken  up. 

The  following  Resolutions  of  the  Boman  Congress  were  read  v — 

^^It  is  desirable  that  the  International  Meteorological  Com- 
mittee should  undertake  the  compilation  of  fresh  uniform  tables 
for  the  reduction  of  barometric' readings  to  the  level  of  the  sea. 

"  It  is  equally  desirable  that  the  Committee  should  undertake 
the  preparation  of  a  collection  of  tables  which  may  be  employed 
in  the  meteorological  systems  of  the  different  countries." 

The  President  submitted  to  the  Committee  his  proposals  for 
the  preparation  of  international  tables  of  reduction,  &c.  (App.  Ic, 
p.  16). 

Mr.  Scott  reported  that  he  had  recently  learnt  that  Dr.  Guj^ot 
had  a  new  edition  of  his  tables  nearly  ready  for  publication. 

M.  Masoart  submitted  two  memoirs  by  M.  Angot  on  the 
reduction  of  the  barometer  to  sea  levels  and  on  the  determination 
of  heights  by  means  of  the  barometer,  which  would  appear  in 
the  Annales  du  Bureau  Central  Met^orologique. 

M.  Neumatbr  subniitted  a  MS.  memoir,  by  M.  Koppen,  on 
the  reduction  of  the  barometer  to  sea  level. 

The  President  submitted  to  the  Committee  proofs  of  Charts  of 
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the  Isa^normalB  of  Temperature  which  were  to  be  added  to  his 
Atlas  of  the  Temperature  of  the  Russian  Empire. 
The  meeting  closed  at  15  minutes  past  noon. 

(Signed)        H.  Wild. 


Protocol  of  the  Sizth  Meeting,  Wednesday,  Uth  August,  at 

3h.  ISm.  p.m. 

All  the  members  of  the  Committee  were  present. 

The  protocol  of  the  fifth  meeting  was  read  and  confirmed. 

The  discussion  of  Article  VI.  of  the  Programme  was  con- 
tinued. 

The  Committee  decided  upon  undertaking  the  execution  of 
general  Tables  of  Reduction,  and  nominated  a  Sub-Committee  to 
prepare  the  scheme  and  to  draw  up  a  Report. 

This  Report  to  be  then  distributed  among  the  members  of  the 
Committee  with  the  view  of  obtaining  their  opinion. 

After  the  Committee  has  again  considered  the  question,  the 
scheme  to  be  distributed  to  the  different  chiefs  of  meteorological 
organizations  in  order  to  obtain  further  suggestions. 

The  Committee  requests  that  the  chiefs  of  meteorological 
organizations  will  send  to  the  Secretary  copies  of  the  Tables  in 
use  in  their  systems. 

-  M.  Neumatbr  reported  to  the  Committee  that  he  was  ready 
to  allocate  the  sum  of  20/.  from  the  funds  of  the  Seewarte,  next, 
year,  for  the  calculation  of  the  tables  undertaken  by  the  Com- 
mittee,   on    condition    that   the   publication   of  the   work   was 
guaranteed  independently  of  such  contribution. 

The  Committee  nominated  the  President  and  M.  Mascart 
as  members  of  the  Sub-Committee. 

Article  XV.  of  the  Programme  (the  discussion  of  the  different 
resolutions  of  the  Congress  of  Rome)  was  then  considered. 

The  several  resolutions  of  the  Congress  of  Rome  were  read, 
and  the  members  of  the  Committee  gave  information  on  each  of 
the  heads  which  are  printed  in  Appendix  VIII.,  p.  45. 

The  meeting  closed  at  6h.  15m.  p.m.. 

(Signed)        H.  Wild. 


Protocol  of  the  Seventh  Meeting,  Thursday,  12th  August,  at 

9h.  ISm.  a.ni. 

All  the  members  of  the  Committee  were  present. 

The  protocol  of  the  sixth  meeting  was  read  and  confirmed. 
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The  Committee  decided  that  the  Report  of  the  meeting  should 
be  published  in  the  three  languages^  and  requested  M.  Mascart  to 
undertake  the  publication  of  the  French  edition^  M.  Neumayer 
that  of  the  German  edition,  and  Mr.  Scott  that  of  the  Englsh 
edition. 

The  President  expressed  to  Professor  Forster^  who  had  been 
requested  by  the  Committee  to  be  present  at  this  meeting,  his 
hearty  thanks  for  the  hospitality  which  he  had  kindly  shown  to 
the  Committee  by  courteously  placing  the  Observatoire  Tellurique 
at  their  disposal,  and  at  the  same  time  he  requested  him  to  convey 
to  the  Federal  Council  of  Switzerland,  as  well  as  to  the  authorities 
of  the  Canton  and  City  of  Berne^  their  sincere  thanks  for  the 
cordial  welcome  with  which  they  had  honoured  the  Committee. 

In  declaring  the  Second  Meeting  of  the  Committee  closed,  the 
President  thanked  the  members  for  the  zeal  and  preseverance 
which  they  had  brought  to  bear  upon  the  deliberations,  ao  tha 
all  the  questions  of  the  Programme  had  been  dealt  with  in  a 
satisfactory  manner,  and  that  they  would  have  in  any  case  to 
record  on  several  points  real  progress  in  the  accomplishment  of 
the  task  of  the  Committee, 

M.  Buys  Ballot  said  he  was  convinced  that  all  the  members 
would  concur  in  thanking  the  President  for  the  impartial  and 
liberal  manner  in  which  he  had  directed  the  discussion  at  the 
meetings  of  the  Conference.  The  Conference  had  asked  for  and 
obtained  much  interesting  information,  and  had  opened  up  other 
lines  of  investigation  which  would  be  useful  for  the  advancement 
of  science.  The  President  would  be  the  first  to  rejoice  at 
this  because  it  was  in  a  great  measure  due  to  him  that  the  Con* 
ference  had  obtained  these  results. 


The  meeting  closed  at  9h.  30m.  a.m. 

(Signed) 
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Berne,  12th  August  1880. 


Buys  Ballot. 

G.  Cantoni. 

Hann. 

E.  Mascart. 

H.  MOHN. 

G.  Neumayer. 
J.  Capello. 
R.  H.  Scott. 
H.  Wild. 
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APPENDIX  L 


Beport  of  the  Secretary  to  the  International  Meteorological 
Committee,  1880. 

Gentlemen, 

In  submitting  this  the  first  Beport  of  the  International  Committee 
it  will  be  simplest  to  deal  with  the  yarions  subjects  in  the  order  in  which 
they  appear  in  the  Programme  of  the  Congress  at  Bome  (Appendix  XL  to 
Beport  of  that  Congress). 

Article  m.— The  International  Committee  has  not  as  yet  made  any 
advances  towards  the  preparation  of  a  report  on  the  methods  of  obserya- 
tions  and  of  publication  in  different  countries,  but  the  Secretary  has 
personaQy  prepared  a  supplement  to  Appendix  Y.  of  the  Boman  Beport  on 
the  Organization  of  the  English  System  in  1876  (printed  Appendix  IX.  to 
this  Beport). 

Article  Y.  International  Publications. — Dr.  Eoppen  has  made  a  proposal 
as  to  the  mode  of  publication  of  the  data  relating  to  rain,  snow,  &c.  in 
the  forms  adopted.    (App.  IV.,  p.  35.) 

Article  IX. — As  regards  the  proposed  Catalogue  of  Meteorological 
Publications,  letters  from  Dr.  Hellmann  and  Mr.  Symons,  and  also  from 
Mr.  Bamsay,  are  submitted  to  the  Committee.    (App.  Vil.,  p.  38.) 

As  regards  the  International  Dictionary,  the  Se^etary  has  not  received 
any  fresh  communications  from  M.  Pittei. 

Article  X. — ^As  regards  the  International  Comparison  of  Standard  Instru- 
ments, a  circular  (Appendix  Ia,  p.  13)  has  been  issued  to  all  the  principal 
observatories.  Twenty  European  observatories  have  already  intimated  their 
readiness  to  join  in  the  scheme  and  contribute  360  francs  apiece.  As  to 
America,  Mr.  Carpmael,  of  Toronto,  states  that  he  is  ready  to  join  if  the 
scheme  should  be  extended  to  America. 

At  Yale  College  an  Institute  for  the  comparison  of  instruments  has  been 
organiaedL  The  organisation  is  entirely  private  like  that  of  Eew,  in  England. 
The  printed  prospectus  of  the  institjition  is  submitted  to  the  Committee. 

Article  Xn.  (5) — The  Beport  of  the  Congress  has  appeared  in  three 
languages.  The  French  edition  has  been  prepared  by  M.  Grassi,  the 
German  by  Dr.  Neumayer,  and  the  English  by  Mr.  Scott. 

Article  XY.  —No  information  has  reached  the  Secretary  as  to  the  prepara- 
tion of  any  general  reduction  iiables.  A  note  from  the  President  on  this 
subject  is  submitted  to  the  Committee.    (App.  Ic,  p.  16.) 

ijticle  XXYL  B.— The  Secretary  has  not  learned  what  action  has  been 
taken  by  the  Italian  Government  in  regard  of  Meteorology  in  Brazil ;  but 
a  letter  from  Dr.  Walz,  of  Bogota,  in  which  he  addresses  himself  to  the 
Committee  in  order  to  obtain  a  grant  of  instruments  and  funds  for  the 
establishment  of  a  Meteorological  station,  is  submitted. 

XXYI.  C— As  regards  the  observations  at  Trevandrum,  the  regretted 

'  deatih  of  Mr.  Allan  Broun  has  brought  the  question  of  the  continuation  of 

the  publication  of  these  observations  to  the  notice  of  scientific  men  in 

Enghmd  and  India,  and  the  Secretary  can  assure  the  Committee  that  the 

subject  is  now  under  discussion. 

Article  XXIX— The  Secretary  informs  the  Committee  that  General 
Myer  has  proposed  to  change  the  hour  from  Oh.  43m.  G.  M.  T.  to  Oh.  8m. 
G.  M.  T.  from  January  1, 1881.  Professor  Bubenson  refers  the  subject  of 
theadvisabili^  of  such  a  change  to  the  Committee. 

Article  XXX.  A. — The  Secretary  has  the  honour  to  inform  the  Committee 
that  organised  attempts  are  being  made  by  the  Meteorological  Council  to 
secure  meteorological  observations  in  balloon  ascents,  thuiks  to  the  kind 
oo-operation  of  the  War  Office,  London. 

XXX.  B.  a  &  b.— The  Secretary  has  not  learnt  that  anything  has  been 
done  about  publishing  mountain  observations  in  extenso.  It  is,  however, 
hoped  that  the  Agustia  Malley  observations  (Trevaodnim)  maybe  published 
(see  Article  XXYI.  C. ) 
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XXX.  6.  0  &  d. — ^The  Seoretaiy  has  not  received  any  definite  informa- 
tion as  to  the  proposed  mountain  stations  in  Europe,  except  as  to  Mont 
Cunone  and  Mont  Ventonz^  about  which  printed  circalarB  have  appeared. 

As  to  M.  fiann's  proporal  relative  to  the  measurement  of  glaciers,  tiie 
Secretary  is  not  aware  of  any  results  having  been  published  as  yet. 

The  project  has  been  duly  communicated  to  the  Alpine  Olubs. 

Artide  YTYT. — ^The  Gommittee  may  hope  to  receive  from  the  Inter- 
national  Polar  Commission  a  report  of  their  proceedings  since  the  date  of 
Uie  Conference,  Hamburg,  in  October  1879. 

Article  XXXTT.  The  Secretary  has  to  report  the  receipt  of  a  letter  from 
Mr.  Parkinson,  of  the  Navigators  Islands,  with  reference  to  his  proposal  for 
a  meteorological  organisation  for  the  Islands  of  the  Pacific  Ocean. 

He  communicates  also  the  printed  report  of  an  Inter-Colonial  Conference 
which  has  been  held  at  Sydney,  in  November  1879.  (App.  Id,  p.  16.) 

C. — ^As  to  the  proposed  stations  in  distant  Islands,  the  Secretary  has  no 
progress  to  report. 

D.— The  same  is  the  case  as  regards  the  Sdave  countries,  Bulgaria, 
Boumania,  and  Servia,  'with  the  single  exception  of  Ibraila,  where  M. 
Hepites  makes  careful  observations  and  distributes  copies  to  the  principal 
institutions  of  Europe.  At  the  same  time  it  is  to  be  regretted  that  accord- 
ing to  information  lately  received  from  M.  Schmidt  at  Athens  there  is  no 
present  prospect  of  a  meteorological  organization  for  Greece. 

Article  YXYTTT — ^The  Secretary  has  to  inform  the  Committee  that  Mr. 
Sandf  ord  Fleming,  Chief  l^gineer  of  the  Central  Pacific  Bailway  in  Canada, 
has  proposed  the  meridian  of  150°  W.  of  Ferro,  which  passes  through 
Behimgs  Straits,  as  First  Meridian,  and  that  this  idea  has  been  already 
supported  l)y  several  geographers  in  Europe,  particularly  by  M.  Bout- 
hiflier  de  Beaumont,  President  of  the  Geographical  Society  of  Geneva. 

Article  XXXIV.— The  Secretary  has  to  report  that  invitations  have  been 
issued  to  all  the  countries  of  Europe  to  attend  the  coming  Conference  on 
Agricultural  and  Forest  Meteorology  in  Vienna  (App.  Is,  p.  25),  and  that 
the  names  of  the  Meteorologists  who  propose  to  attend  have  been  forwarded 
to  Dr.  Lorenz  von  Libumau. 

Finally,  the  Secretary  has  to  announce  the  reception  of  three  communi- 
cations : — 

1.  From  the  President :  A  proposition  as  to  the  exchange,  of  meteoro- 
logical publications  by  post. 

From  M.  Hoflfineyer  :  Two  prc^>06itions  :— 

1.  On  the  utility  of  an  international  intervention  in  favour  of  the  laying 
of  telegraphic  cables  to  the  Azores  and  Faroes,  Iceland,  and  Gieenhind. 
(App.  v.,  p.  37.) 

2.  On  the  importance  of  the  calculation  and  publications  of  means  and 
extremes  for  months,  and  even  for  five  days,  for  all  international  and  tele- 
graphic  stations.    (App.  YI.,  p.  37.) 

(Signed)        Bobbbt  H.  Soott, 
Berne,  9th  August,  1880.  Secretary. 


APPENDIX  lA, 


International  Meteorological  Committee, 
Sib,  St.  Petersburg  and  London,  April  21,  1880. 

Wb  have  the  honour  to  inform  you  that  the  International  Meteoro- 
logical Committee  has  decided  to  promote  at  once  the  comparison  of 
standard  instruments,  viz. :  barometers,  thermometers,  and  anemometers 
belonging  to  the  Central  Institutions  recommended  by  the  International 
Meteorological  Congress  of  Bome. 

In  accordance  with  the  Beport  presented  by  M.  Wild  to  the  Congress  at 
Bome  upon  this  subject,  the  Conmiittee  proposes  the  following  phui  for 
carrying  out  the  scheme. 

1°.  For  the  comparison  of  barometers  and  thermometers  the  executive 
officers  of  the  Committee  would  select  a  qualified  person  who  should  visit 
the  Institutions  participating  in  this  undertaking,  and  verify,  by  means  j 
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of  standard  instruments  supplied  to  him  for  that  purpose,  the  standaM  baro- 
meters and  thermometers  of  those  Institutions.  For  the  comparison  of  the 
anemometers  a  standard  instrument  wUl  be  put  into  circulation. 

2°.  The  Central  Physical  Observatory  of  St.  Petersburg  will  lend  the 
standards  necessary  for  this  comparison,  viz.  :  tv>o  first-class  barometers,  one 
a  siphon,  -with  millimetre  scale,  and  the  otlier  a  dstem  barometer  of  Fortin's 
principle  graduated  in  English  inches,  two  thermometers  of  different  con- 
stmctions,  and  a  standard  anemometer  on  Bobinson's  system.  These  instru- 
ments  will  be  verified  by  the  standards  of  the  Central  Physical  Observatory 
at  the  commencement  and  at  the  end  of  all  the  comparisons.  In  addition,  a 
very  careful  comparison  will  be  made  at  the  commencement  of  the  journey 
with  the  standards  of  an  observatory  in  Central  or  Western  Europe,  to  which 
recourse  may  be  had,  in  case  of  accident,  without  returning  to  St.  Peters- 
burg. If,  on  the  other  hand,  the  standard  barometer  and  thermometer  of 
the  Lxtemational  Office  of  Weights  and  Measures  at  Paris  should  be  ready 
at  the  time  of  the  comparison,  which  is  very  probable,  these  would  serve 
as  a  starting  point,  and  the  Committee  will  then  purchase  the  barometers 
and  thermometers  used  in  the  comparison,  which  will  be  deposited  in  the 
office  above  mentioned  after  the  journey. 

3.  Detailed  rules  will  be  laid  down  for  these  comparisons  in  order  to 
ensure  uniformity.  These  will  be  communicated  to  the  Institutions  parti- 
cipating, as  well  as  to  the  person  who  will  undertake  the  journey. 

4.  Each  Central  Institution  or  observatory  taking  part  in  this  undertaking 
will  pay  to  the  Committee. a  sum  of  360  francs  in  addition  to  the  cost  of  the 
transmission  of  the  anemometeir. 

5.  This  scheme  will  be  carried  out  as  soon  as  30  Institutions,  or  less,  have 
agreed  to  take  part  in  it. 

6.  The  resxdts  of  the  comparisons  will  be  published  by  the  Committee 
in  several  periodical  journals. 

We  hope,  therefore,  that  you  will  be  so  kind  as  to  ijiform  Mr.  B.  H.  Scott 
(Meteorological  Office,  116,  Victoria  Street,  London)  if  you  intend  to  take 
part  in  this  undertaking,  for  your  Institution,  on  the  conditions  named,  and 
if  so,  whether  you  are  ready  to  pay,  upon  first  demand  of  the  Committee, 
the  proportional  quota  of  360  fruics. 

Accept,  &c. 

H.  Wild,  President, 
R.  H.  Scott,  Secretary, 
International  Meteorological  Committee. 
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St.  Petersburg,  9th  August,  1879. 

At  its  meeting  of  the  22nd  April  1879,  the  Second  latemational  Meteoro- 
logical Congress,  assembled  at  Bome,  after  having  deliberated  upon 
Question  31  of  its  Programme,  viz. : 

«  The  Committee  f^ter  having  taken  cognizance  of  the  scheme  of  M. 
**  Weyprecht  to  establish  several  observatories  in  the  Arctic  and  Antarctic 
**  regions  so  as  to  organise  hourly  meteorological  and  magnetical  obser- 
< '  vations  to  be  made  simultaneously  all  around  the  Pole,  is  of  opinion 
"  that  these  observations  will  be  of  the  highest  importance  in  developing 
*'  meteorology  and  in  extending  our  knowledge  of  terrestrial  magnetism ; 
"  it  thinks,  therefore,  that  in  the  interest  of  science,  it  should  recommend 
"  general  participation  in  this  enterprise. 

*'  In  what  manner  can  the  Congress  on  its  part  contribute  to  the  success 
«*  of  the  enterprise?  " 
made  the  following  resolution  upon  this  question  : — 

*'  The  Congress  recognizes  the  great  importance  which  should  be  attri- 
' '  buted  to  synchronous  meteorological  and  magnetical  observations  made 
**  in  the  polar  regions,  by  means  of  simultaneous  expeditions,  and 
'<  it  recommends  all  Governments  to  give  the  most  effective  support 
**  to  such  undertakings. 
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**  Gonsidexiiig : 

*'  1^.  That  the  majority  of  the  members  of  the  Congiess  are  not  pro- 
''  Tided  with  instraetionB  relating  to- this  question. 

<<  2^.  That  such  instructions  are  absolutely  necessary  in  order  to  anive 
**  at  definite  resolutions.  The  Congress  decides  to  entrust  the  Inter- 
"  national  Oommittee  with  the  oonyening  of  a  special  conference  which 
**  should  be  composed  of  delegates  provided  with  the  necessary  instructions 
'*  and  powers  hj  their  Governments,  who  may  think  they  could  participate 
'*  in  some  way  in  the  enterprise.  By  reason  of  the  preparations  already 
"  made  by  M.  Weyprecht  and  Count  Wilczek  for  an  expedition  of  this 
"  nature,  it  thinks  it  necessary  that  this  Conference  should  meet  at  Ham- 
**  burg,  on  the  1st  October  1879,  in  order  to  settle  the  details  of  the  scheme 
'*  and  the  means  of  carrying  it  out." 

Conformably  to  this  resolution,  the  undersigned,  in  concurrence  with 
M.  Neumayer,  a  member  of  the  Intemational  Committee  and  Director  of 
the ''Deutsche  Seewarte,"  at  Hamburg,  have  the  honour  to  inform  you 
that  this  Conference  will  meet  at  llh.  a.m.,  on  the  1st  October,  at  the 
'*  Deutsche  Seewarte,"  Seemanshaus,  at  Hamburg,  and  request  you  to  do 
your  utmost  to  realise  the  wishes  of  the  Intemational  Congress,  so  that 
your  country  may  take  part  in  this  important  undertaking  by  sending  to 
the  Conference  a  delegate  famished  by  your  Government  with  the 
necessary  instructions  and  powers. 

In  our  opinion,  the  Conference  will  have  espedaUy  to  take  resolutions 
upon  the  following  points : — 

1^.  The  number  of  observations  and  the  most  suitable  localities  for 
establishing  them.  The  decision  will  depend  upon  the  number  of  coimtries 
co-operating,  and  on  the  sums  which  they  will  devote  to  this  end. 

In  a  scheme  dated  30th  September  1877,  M.   Weyprecht  and  Count 
Wilczek  have  drawn  attention  to  the  following  localities  :— 
In  the  Northern  Hemisphere : — 
Spitzbergen.    Northern  Coast. 
Nova  Zembla.    Northern  Coast. 
Finmark.    In  the  neighbourhood  of  the  North  Cape. 
Siberia.    North  Coast,  at  the  mouths  of  the  Lena,  New  Siberia. 
Point  Barrow,  to  the  N.E.  of  Behring's  Straits.  (Occupied  by  Maguire 

from  1852  to  1864.) 
Greenland.    Western  Coast.    Danish  Settlement. 
Greenland.    Eastern  Coast,  about  lat.  75^. 
In  the  Southern  Hemisphere : — 
Cape  Horn.    Neighbourhood  of. 
Islands  of  Eerguelen  or  Macdonald  Islands. 
Auckland  Islands.    One  of  the  Southern  groups. 
2^.  The  exact  period  of  the  commencement  of  the  observationSf  and 
their  minimum  duration. 

3^.  Uniform  instructions  for  the  observations,  which  will  have  especially 
to  determine : — 

{a.)  The  minimum  of  the  elements  to  be  observed  at  each  station,  both 

for  meteorological  and  magnetical  phenomena,  and  for  other 

phenomena  of  the  physics  of  the  globe  which  are  allied  to  them. 

(6.)  The  TninimnTn  number  of  observations  to  be  made  daily  for  the 

different  elements, 
(c.)  The  first  meridian,  which  shall  serve  as  a  basis  for  simultaneous 

observations. 
(d.)  The  methods  of  observation  and  the  methods  of  reduction  for 

the  different  elements. 
(e.)  The  instruments  of  observation  and  their  erection,  in  so  far  as  they 
mav  have  an  influence  upon  the  comparability  of  the  results. 
We  hope  therefore  that  you  wlU  be  so  kind  as  to  inform  Mr.  Scott 
(Meteorological  Office,   116,  Victoria   Street,  London),  before  the   15th 
September,  whether  your  country  wiU  send  a  delegate  to  the  Conference  at 
Hamburg,  or  not. 

Accept,  &c. 

H.  Wild,  President,  St.  Petersburg, 
it.  H.  Scott,  Secretary,  London, 
For  the  Intemational  Meteorological  Committee. 
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APPENDIX  Ir. 


International  Meteobological  Tables  of  Reduction. 

1°.  A  oomparison  of  the  di£ferent  thermometer  scales,  CkMna^  Fahren- 
heit, and  Beaumnr,  both  for  actual  readings,  and  also  for  differenceB  of 
temperature,  as  far  as  0^*01. 

2  •  Tables  for  the  reduction  of  barometers  to  OPo,  for  English,  mth  inches 
and  Fahrenheit,  and  for  metric,  ivith  millimetres  and  centigrade,  to 
00001  inch  and  0001  mm.  for  0°1  C.     Brass  scale. 

8^.  A  comparison  of  English,  old  French,  and  metric  barometers,  as  well 
as  Russian. 

4^.  Tables  for  the  conversion  of  English  inches  and  tenths,  and  Paris 
lines  (rainfall,  evaporation,  &c.)  into  millimetres  and  vice  versd. 

5^.  Tables  of  the  tension  of  aqueous -vapour. 

6°.  A  table  of  constants  for  the  dr^  and  wet  bulb  thermometer  readings. 

7°.  A  table  for  the  correction  for  Gravity. 

8^.  Tables  for  the  reduction  of  barometer  readings  to  seaJevel. 

9^.  Tables  for  the  reduction  of  temperatures  to  sea-level. 

IQP.  A  oomparison  of  wind  velocities  in  kilometres  per  hour  and  English 
miles  per  hour  with  metres  per  second. 

11°.  Tables  for  the  calciQation  of  height  above  sea  from  the  readings  of 
the  barometer.    Tables  P 

12.  Tables  for  the  conversion  of  heights  in  English  feet  and  old  French 
feet  into  metres  and  vice  versd  ^ 

13°.  Other  tables  as  at  the  end  of  Guyot  P 

Hie  tables  are  to  be  according  to  accurate  formulae  and  with  the  most 
recent  constants,  calculated  to  one  decimal  more  than  necessary,  in  order  to 
serve  as  a  basis  for  less  accurate  tables  in  all  countries. 

The  publication  to  be  undertaken  by  a  bookseller.  The  Committee 
simply  to  collect  the  requisite  number  of  subscriptions,  at  a  fixed  price,  for 
the  publisher. 

H.  Wild. 


APPENDIX  Id 


Minutes  of  Pbocebdinqs  of  the  Intercolonial  Meteobological 
CONFEBENCE,  held  at  Sydney  on  the  11th,  13th,  14th  November  1879. 

Tuesday,  Uth  November  1879. 
The  Conference  met  at  the  Sydney  Observatory,  at  10  a.m. 

Present  : 
Jambs  Hectob,  Esq.,  M.D.,  C.M.G.,  F.B.S.,  Inspector  of  Meteorological 
Stations,  New  Zealand  ;  C.  Todd,  Esq.,  C.M.G.,  P-I^-^9->  ^^e™" 
ment  Astronomer,  South  Australia ;  B.  L.  J.  Ellery,  Esq.,  F.K.S., 
Government  Astronomer,  Victoria;  H.  O.  Bussell,  Esq.,  B.A., 
F.B.A.S.,  Government  Astronomer,  New  South  Wales. 

H.  C.  Bussell,  Esq.,  was  called  to  the  chair. 
The  Chairman  read  the  following  letter  :— 

Colonial  Secretary's  Office,  Sydney, 
Qj^  8th  November  1879. 

'  I  AM  directed  by  the  Colonial  Secretary  at  the  instance  of  the 
Minister  of  Justice  and  Public  Instruction,  to  transmit  herewith  copies  of 
propositions  for  the  consideration  of  the  scientific  men  nominated  by  the 
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several  Australian  Colonies  to  consider  what  means  shonld  be  adopted  to 
improve  the  system  of  intercolonial  weatlier  signals. 

I  have,  &c. 

Critchett  Walkeb. 

To  the  Chairman  of  the  meeting  of  scientific  men  appointed  to  consider 
what  means  should  be  adopted  to  improve  the  system  of  intercolonial 
weather  signals. 

Propositions  fok  Meteorological  Conperence. 

1.  To  consider  the  meteorology  of  Australia  and  New  Zealand,  with  a 
view  to  united  action  in  its  investigation. 

2.  To  consider  whether  additional  first-class  stations  shall  be  established, 
and  if  so,  in  what  localities. 

3.  To  consider  the  desirability  of  using  the  same  class  of  instruments  at 
all  stations  and  making  the  observations  at  the  same  local  hour. 

4.  To  consider  the  desirability  of  securing  the  co-operation  of  the 
meteorologists  of  New  Zealand  and  Tasmania  in  the  system  of  weather 
telegrams,  which  now  embraces  the  Colonies  of  South  Australia,  Victoria, 
New  South  Wales,  and  Queenslajid. 

5.  To  consider  by  what  means  the  weather  telegrams  may  be  transmitted 
and  published  for  public  information  at  an  earlier  hour  th^  they  are  at 
present. 

6.  To  consider  whether  meteorological  stations  should  be  established 
upon  the  highest  available  mountains  for  the  special  study  of  winds. 

Observatory,  27th  October  1879.  H.  C.  Bussell. 

He  said  the  object  for  which  the  Conference  had  met  was  to  devise  some 
system  by  means  of  which  more  united  action  might  be  established  in 
respect  to  meteorological  observations,  and  especially  with  regard  to 
weather  telegrams.  He  had  experienced  great  difficulty  in  obtaining 
telegrams  from  the  different  Colonies  with  sufficient  punctuality,  and  he 
thought  that  if  the  matter  were  discussed  in  Conference  some  suggestions 
would  be  made  by  which  the  transmission  of  these  telegrams  might  be 
greatly  facilitated,  and  earlier  information  furnished  to  the  public. 
Holding  this  opinion,  he  had  suggested  the  desirability  of  having  a 
Meteorological  Conference,  and  the  Government  of  New  South  Wales  had 
sent  invitations  to  the  Colonies  of  South  Australia,  Victoria,  Queensland, 
Tasmania,  and  New  Zealand.  Queensland  and  Tasmania  had  not  responded 
to  the  invitation,  or  at  least  they  had  not  sent  representatives.  He  very 
much  regretted  the  absence  of  the  representatives  of  the  Colonies  of 
Queensland  and  Tasmania,  but  thought  the  Conference  should  proceed 
with  the  business  before  them. 

United  Investigation  of  Meteorology. 

To  consider  the  meteorology  of  Australia  and  New  Zealand,  with  a  view 
to  united  action  in  its  investigation. 

Mr.  Ellery  thought  it  would  be  well  to  start  by  affirming  the  desirable- 
ness of  united  action,  and  he  would  therefore  move  formally,  before  fenter- 
ing  upon  other  questions,  the  following  resolution  in  reference  to  the  first 
proposition : — 

That  in  view  of  the  great  importance  which  a  better  knowledge  of  the 

movement  and  origin  of  strong  gales  and  storms  on  our  coast  Bnes  and 

neighbouring  seas  is  to  the  shipping  and  commercial  interest  generally, 

it  is  desirable  to  secure,   as  far  as  possible,   co-operation  in  all  the 

Australasian  Colonies  for  the  investigation  of  storms,   as  well  as  for 

agricultural  and  general  climatological  purposes. 

It  had  already  been  shown  that  the  westerly  gales  which  visit  New 
Zealand  and  the  easterly  gales  occurring  on  the  coast  of  Australia  were 
marked  by  premonitory  signs  ;  and  some  co-operative  action  in  the  trans- 
mission of  information  could  not  fail  to  lead  to  profitable  results. 

The  resolution,  after  discussion,  was  agreed  U). 

Dr.  Hector  moved  : — 
That  with  the  view  of  giving  effect  to  the  foregoincr  resolution,  similar 
Q  4644.  Ij 
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observations  and  the  same  form  of  publication  should,  as  far  as  possible, 

be  adopted  throughout  the  Oolonies. 

He  explained  that  he  did  not  mean  that  no  other  form  of  observations 
should  be  published,  but  that  the  Government  of  each  Colony  should  be 
asked  to  sanction  the  e^ense  of  publishing  certain  observations  taken  at 
the  same  local  hour  in  the  form  required  by  the  Conference,  so  that  they 
could  be  compared  with  each  other. 

The  resolution,  after  discussion,  was  agreed  to. 

FiBST-CLASs  Stations. 

The  Chairman  read  the  second  proposition  :— 
To  consider  whether  additional  nrst-class  stations  shall  be  established ; 

and  if  so,  in  what  localities. 

He  thought  the  Conference  should  free  themselves  from  the  task  of 
defining  what  constituted  a  first-class  station,  as  circumstances  might  arise 
to  alter  their  opinion  on  that  point. 

Mr.  Todd  :  There  would  in  reality  be  only  one  first-class  station  in  each 
Colony,  which  would  be  the  Observatory. 

Mr.  Ellery  did  not  think  it  would  be  desirable  to  lay  down  any  fixed  rule 
on  this  point.  The  different  Colonies  worked  under  different  circumstances, 
and  all  that  was  required  was  to  secure  their  co-operation. 

Dr.  Hector  thought  the  number  and  position  of  the  different  stations 
should  be  left  for  each  Colony  to  determine.  The  Conference  should  not 
dictate  to  the  Colonies  what  expenditure  they  should  incur ;  nor  did  he 
tl^ak  they  should  lay  down  any  expensive  or  elaborate  scheme  which  might 
have  the  effect  of  preventing  cordial  co-operation. 

The  chairman  said  his  object  in  submitting  this  proposition  was  to  suggest 
one  or  two  more  stations  in  the  western  district.  It  would  be  seen  in  the 
map  that  there  was  a  scarcity  of  stations  in  the  interior ;  and  as  most  of 
the  atmospheric  disturbances  came  from  the  west,  the  establishment  of 
additional  stations  there  would  supply  valuable  information. 

Mr.  Todd  moved  :— 

That  in  order  effectively  to  cany  out  the  objects  of  the  Conference  as 

affirmed  in  the  foregoing  resolution,  it  is  desirable  to  establish  first-class 

meteorological  stations  in  certain  well-selected  positions  in  the  several 

Australasian  Colonies,  including  New  Zealand,  in  addition  to  those  now 

existing. 

The  resolution,  after  further  discussion,  was  agreed  to. 

On  the  motion  of  Dr.  Hector,  the  Conference  adopted  the  definition  of 
the  work  of  a  first-class  station  given  in  the  preface  to  the  New  Zealand 
Meteorological  Report  for  1873. 

**  The  observations    taken    are    limited  to   those   for    determining 

atmospheric  pressure ;    maximum    and   minimum  daily  teperature  of 

atmosphere,  and  of  insulation  and  radiation ;  the  average  daily  amount 

of  moisture,  the  rainfall  and  number  of  rainy  days;   the  force  and 

direction  of  wind,  and  amount  and  character  of  cloud." 

SiMiLAB  Instruments. 

Third  proposition : — 
To  consider  the  desirableness  of  using  the  same  class  of  instruments 

at  aU  stations,  and  making  the  observations  at  the  same  local  hour. 

The  Chairman  said  he  was  aware  that  in  some  cases  instruments  of 
different  kinds  were  used,  and  thus  the  results  were  not  comparable.  He 
did  not  think  temperature  observations  could  be  exact  at  sdl  stations — a 
different  way  of  exposing  the  thermometers  made  such  a  difference  in  the 
result.  With  regard  to  the  barometer,  it  would  be  sufficient  to  say  that  it 
should  be  a  mercurial  barometer  and  not  an  aneroid ;  and  with  respect  to 
the  wet  and  dry  bulb,  it  should  mean  an  instrument  of  good  class,  citified 
to  by  a  firm  of  recognized  position,  and  the  same  with  regard  to  the 
maximum  and  minimun  thermometers ;  and  the  rain-gauges  should  be  used 
at  the  same  altitude  from  the  ground. 

Mr.  Ellery  moved : — 
That  the  instruments  at  each  first-class  station  consist  of  a  mercurial 

barometer  of  either  the  Standard  or  Board  of  Trade  form ;  thermometers 
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of  EeWy  or  approved,  patterns,  compared  with  standards  as  frequently  as 
possible ;  rain-ganges  of  8  inches  collecting  diameter ;  and  wind-gauges 
of  any  approved  form.  The  local  hours  of  observation  to  be  9  a.m., 
3  p.m.,  and  9  p.m.  Beaufort's  scale  of  wind  to  be  adopted;  the  observa- 
tions to  be  recorded  in  equivalents  in  velocity  and  pressure. 
The  resolution,  after  discussion,  was  agreed  to. 

Desirability  of  Co-operation. 

Fourth  proposition : — 
To  consider  the  desirableness  of  securing  the  co-operation  of  the 

Oovemments  of  New  Zealand  and  Tasmania  in  the  system  of  weather 

telegrams,  which  now  embraces  the  Oolonies  of  South  Australia,  Victoria, 

New  South  Wales,  and  Queensland. 

Mr.  EUery  said,  with  regard  to  Tasbiania,  that  for  the  meteorological 
knowledge  of  that  Oolony  they  were  indebted  to  the  long  and  valuable 
gratuitous  services  of  F.  Abbott,  Esquire,  of  Hobart  Town.  But  in  order 
to  provide  for  carrying  out  the  proposed  scheme,  which  involved  a  daily 
expenditure  for  telegrams,  he  would  move  :  That  it  is  very  desirable  to 
obtain  the  co-operation  of  the  Government  of  Tasmania,  and  to  persuade 
them  to  establiish  a  station  at  the  public  expense  at  Hobart  Town.  He 
did  not  think  this  would  be  a  difficult  matter  if  the  Gonf  erence  suggested 
it.  At  present  there  was  no  machinery  to  co-operato  with,  and  it  was  very 
desirable  that  one  or  two  first-class  stations  should  be  established.  He 
thought  it  would  be  bettor  not  to  take  Launceston  for  a  second  station, 
which  was  a  long  way  inland,  but  rather  to  take  C^rge  Town. 

The  resolution,  after  discussion,  was  agreed  to. 

Dr.  Hector  moved : 
Th&t  it  is  desirable  to  secure  the  co-operation  of  the  Governments  of 

Western  Australia,  New  Zealand,  and  Tasmania,  in  the  system  of  weather 

telegrams,  which  now  embraces  the  Colonies  of  South  Australia,  Victoria, 

New  South  Wales,  and  Queensland. 

With  regard  to  New  Zealand,  on  account  of  the  greater  expense  of  com- 
munication, the  great  range  of  latitude,  and  the  consequent  complicated 
phases  of  weather  which  occurred  simultaneously  in  the  different  coastal 
areas,  it  was  desirable  that  instead  of  any  different  observations  or  reading 
of  instruments  being  transmitted,  a  daily  synoptical  report  of  the  genend 
conditions  of  the  wealher  should  be  prepared  at  the  Head  Office  in  New 
Zealand  and  transmitted,  together  wiui  immediate  telegraphic  notice  of  any 
important  or  exceptional  phenomenon;  and  that  the  return  communications 
to  New  Zealand  should  be  comprised  in  a  similar  synoptical  report  of  the 
state  of  the  weather  in  the  different  coastal  areas  of  Australia,  to  be 
prepared  and  transmitted  ^m  the  Observatory  in  Sydney. 

The  resolution,  after  discussion,  was  agreed  to. 

Mr.  Ellery  moved  : — 
That,  in  the  opinion  of  this  Conference,  it  is  desirable  that  weather 

telegrams  and  forecasts  shall  in  all  cases  depend  upon  the  observations 

used  for  general  meteorological  andclimatological  statistics,  and  be  under 

the  direction  of  the  head  of  the  meteorological  department  in  each 

Oolony. 

Mr.  Todd  thought  such  a  resolution  was  essential  to  prevent  conflicting 
reports  and  to  ensure  public  confidence. 

The  resolution,  after  discussion,  was  agreed  to. 

The  Conference  adjourned  at  1  p.m.,  until  Thursday,  13th  instant,  at 
10  a.m. 


Thursday,  13th  November  1879. 
The  Conference  met  at  the  Observatory  at  10  a.m. 

Pbbsent: 
Dr.  Hector,  Mr.  Etj.kry,  Mr.  Bussbll,  Mr.  Todd. 
H.  C.  RussKLL,  Esq.,  in  the  Chair. 
The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

B  2 
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I'  The  Conference  resumed  their  oonsideration  of  the  4th  proposition, 

I  affirming  the  desirableness  of  securing  the  co-operation  of  the  New  Zealand 

r  and  Tasmanian  Governments  in  the  system  of  weather  telegrams. 

Mr.  Todd  moved : — 
■  That  this  Oonf erenoe,  having  been  informed  that  the  Eastern  Extension 

Telegraph  Company  will  charge  half  rates  for  the  transmission  of  weather 

reports  through  the  cable  connecting  Australia  and  Tasmania,  and  pro- 
,  ^  bably  also  the  cable  to  New  Zealand,  recommend  that  the  cost  of  such 

reports  be  defrayed  by  the  participating  Colonies  in  equal  proportions  ; 

and  that  in  the  opinion  of  this  Conference,  such  cost  need  not  exceed  in 

the  aggregate  3502.  per  annum. 
2.  That,  in  the  opinion  of  the  Conference,  this  expenditure  is  justified 

by  the  extreme  importance  to  the  shipping  interest  of  early  information  of 

the  approach  of  dangerous  easterly  and  westerly  gales. 

He  said  that  as  these  reports  transmitted  through  the  cable  would  be 
merely  synoptical  reports  of  the  state  of  the  weather  in  Australia  on  the 
one  hand^  and  in  New  Zealand  and  Tasmania  on  the  other,  they  need  not 
be  of  great  length.  Messages  comprising  ten  or  twelve  words  would 
probably,  by  means  of  the  code  adopted,  convey  all  the  information  that 
would  be  required.  A  message  of  ten  words  would  cost — ^to  or  from  New 
Zealand — at  the  reduced  rate,  about  five  shillings.  The  amount  named  in 
the  resolution  would  therefore,  in  his  opinion,  be  ample. 

The  Chairman  said,  that  from  the  experience  in  reference  to  gales  which 
he  had  obtained  during  a  number  of  years,  it  was  quite  evident  that  from 
the  observations  taken  in  New  Zealand  and  the  southern  Colonies  valuable 
warnings  might  be  given.  A  short  warning  of  the  approach  of  a  gale  in 
many  instances  would  be  the  means  of  saving  a  large  amount  of  property, 
as  the  vessels  could  take  refuge  in  the  coast  harbours.  Warnings  of 
dangerous  gales  might  be  given  several  days  in  advance,  and  considerable 
importance  was  attached  to  such  information  by  the  shipping  interest.  For 
instance,  in  the  severe  gale  in  which  the  **  Dandenong"  was  wrecked,  it 
had  subsequently  appeared  that  valuable  information  might  have  been 
given  sufficiently  in  advance  to  prevent  the  great  loss  of  property  which 
took  place,  if  tiiat  information  could  have  been  furnished  to  the  shipping 
interest  at  the  difierent  ports  along  the  coast. 

Mr.  Todd  entirely  concurred  with  the  Chairman  as  to  the  importance  and 
value  of  this  information,  and  especially  of  the  reports  from  western  stations. 
His  observations  tended  to  show  a  great  regularity  in  the  easterly  march  of 
disturbances  from  the  westward,  and  the  stations  in  South  Australia,  and 
esx>ecially  in  Western  Australia,  should  be  able  to  give  the  easterly  Colonies 
timely  warning  of  approaching  gales,  because  they  would  be  able  to  report 
the  effect  of  a  gale  which  had  already  reached  one  of  these  stations.  The 
information  would  therefore  not  be  hypothetical,  but  an  actual  fact  of  wUch 
timely  notice  could  be  given. 

Dr.  Hector  said  that  from  a  New  Zealand  point  of  view,  he  thought  it 
would  be  very  advantageous  that  Queensland  should  join  in  this  co- 
operation, as  it  would  be  from  that  quarter  they  would  receive  early  notice 
of  the  origin  and  progress  of  the  dangerous  and  suddenly  occurring  cyclones 
that  crossed  the  northern  part  of  New  Zealand.  On  the  other  haiid,  the 
southerly  gales  could  not,  of  course,  be  directly  predicted  in  Australia  for 
New  Zealand,  but  New  Zealand  could  give  early  information  to  Australia 
of  the  occurrence  of  such  gales,  and  probably  Queensland  would  receive  the 
greatest  benefit  from  such  predictions. 

Mr.  Ellery  said  that  in  that  view  of  the  case,  great  advantage  would  be 
derived  from  the  establishment  of  a  station  at  Hobart  Town,  because  if 
Hobart  Town  observations  were  discussed  in  connexion  with  this  movement 
on  the  western  coast  of  Australia  and  the  subsequent  weather  on  the  east 
coast,  it  would  be  found  that  those  observations  would  often  determine 
whether  that  easterly  movement  had  been  defiected  by  any  other  current^ 
The  observations  at  Hobart  Town  would  indicate  a  considerable  time 
beforehand  whether  the  disturbance  would  become  a  serious  one  on  the 
eastern  coast  of  Australia.  For  instance,  it  was  a  fact  that  the  gale  in 
which  the  "Dandenong"  was  wrecked  was  indicated  at  Hobart  Town 
thirty  hours  before  it  reached  Sydney. 
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Mr.  Todd  oalled  the  attention  of  the  Conference  to  the  hurricane  which 
struck  the  Lacepede  IslandB  and  the  north-west  coast  of  Australia  on  the 
24th  and  25th  of  December,  1878,  as  a  case  in  point.  The  barometer  fell 
to  29*50  and  28*94 ;  at  Alice  Springs,  in  the  centre  of  the  continent,  it  began 
to  fall  on  the  SOth,  reaching  29*6  on  the  morning  of  January  2nd ;  at  Euda, 
the  barometer  feU  from  30' 2  on  December  29th,  to  29*50  on  January  1st ; 
at  Cape  Borda,  it  fell  from  30*23  on  December  30th,  to  29*53  at  midnight  on 
January  Ist ;  at  Cape  Northumberland,  it  fell  from  30*2  on  the  morning  of 
30th  December,  to  29*35  at  6p.m  on  January  2nd,  or  six  hours  after  Cape 
Borda ;  and  the  barometer  fell  to  29*30  at  Hoba]*t  Town  in  the  afternoon  of 
January  2nd,  or  about  24  hours  after  passing  the  Great  Bight.  The  storm 
between  the  Great  Bight  and  Hobart  Town  was  probably  identical  with,  or 
the  subsequent  effect  of,  the  hurricane  on  the  north-west  coast,  in  which 
case  it  must  have  had  a  slow  progressive  motion  over  the  Australian  conti- 
nent, between  the  north-west  coast  and  the  Australian  Bight,  emerging 
from  the  coast  at  about  the  Great  Bight,  and  occupying  24  hours  in  passing 
from  the  Great  Bight  to  Hobart  Town. 

The  resolution  was  then  agreed  to. 

Wbathkb  TeIiEGBAHS. 

5th  proposition : — 
To  consider  by  what  means  the  weather  telegrams  may  be  transmitted 

and  published  for  public  information  at  an  earlier  hour  than  they  are  at 

present. 

The  Chairman  said  the  idea  which  was  present  to  his  mind  in  submitting 
this  proposition  was  to  suggest  that  weather  telegrams  should,  in  Austral- 
asia,  as  in  Europe,  take  precedence  of  all  other  telegrams.  This  arrange- 
ment would  not  add  in  any  appreciable  respect  to  the  time  occupied  in 
transmission,  and  the  delay  of  five  or  six  minutes  caused  by  sending  these 
messages  first  could  not  be  any  serious  detriment  to  business.  He  thought 
it  probable  that  if  the  matter  were  represented  by  the  Conference  to  the 
several  Governments,  the  general  principle  would  be  adopted,  and  weather 
telegrams  would  take  precedence  of  all  other  messages,  Government 
telegrams  of  course  excepted. 

Mr.  Todd  entirely  concurred  with  the  Chairman  in  f.hiTi1ring  it  highly 
desirable  that  weather  telegrams  should  have  the  precedence,  and  he  saw 
no  practical  difficulty  in  giving  effect  to  the  resolution.  No  doubt  the  hour 
which  had  been  agreed  to — 9  o'clock — might  appear  at  first  sight  to  clash 
with  the  ordinary  routine  business  at  the  telegraph  offices ;  but  as  a  matter 
of  fact,  with  the  exception  of  the  transmission  of  messagei^^m  the  different 
stations  to  the  centred  office  at  9  o'clock,  there  would  be  no  reports  sent  at 
that  hour.  It  would  probably  be  11  o'clock  before  all  these  messages  would 
be  received  at  the  central  office.  In  his  case  it  was  generally  a  quarter- 
past  10  before  he  could  send  any  weather  reports  to  the  other  Colonies. 
In  the  case  of  Western  Australia  it  was  still  later,  on  account  of  the  differ- 
ence in  longitude.  So  that  the  sending  of  these  weather  reports  would  not 
really  clash  with  the  Office  reports,  and  there  was  no  reason  why  they 
should  not  be  transmitted  immediately,  and  take  precedence  of  all  private 
messages.  He  thought  it  only  required  to  be  properly  represented  to  the 
different  Governments,  so  that  the  telegraphic  departments  might  bo 
instructed  that  the  weather  reports  were  to  take  precedence,  and  the  tele- 
graph superintendents  in  the  different  Colonies  would  be  relieved  fiom  any 
responsibility  in  the  matter.  It  should  be  borne  in  mind  that  by  the 
adoption  of  the  cypher  code,  the  messages  were  reduced  to  the  miniTnuTn 
in  point  of  length. 

He  would  now  move — 

That  the  several  Governments  be  requested  to  cause  precedence  to  be 

given  to  the  regular  weather  telegrams  and  special  storm  reports. 

Dr.  Hector  said,  that  in  New  Zealand  they  had  three  kinds  of  telegrams — 
**  urgent,"  "  ordinary,"  and  *'  delayed."  The  public  could  take  advantage 
of  this  scale,  and  by  paying  two  shillings  could  make  a  telegram  urgent. 
Messages  arriving  in  the  evening  could  be  sent  as  delayed  telegrams  in 
time  for  the  morning  post. 

Mr.  EUery  said  the  value  of  weather  information  was  lost  in  many  cases 
by  delay,  while  it  was  increased  in  proportion  to  the  punctuidity  with 
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which  it  was  famished.  He  might  state  that  in  his  last  Annual  Beport  he 
had  made  reference  to  the  procedure  in  America  and  several  European 
States  who  had  at  first  to  be  coaxed  into  allowing  weather  telegrams  to  take 
precedence,  but  they  now  general! j  accorded  it.  Weather  t^egrams  were 
of  no  value  to  the  shipping  and  commercial  interest  unless  they  were  trans- 
mitted punctually.  lu  Victoria  the  Chief  Secretary  had  entered  into 
correspondence  with  the  Telegraph  Department  of  that  Oolony  on  the 
subject,  and  precedence  had  always  been  accorded.  He  thought  it  would 
only  be  necessair  to  bring  the  matter  before  the  several  Oolonial  Govern- 
ments. The  only  difficulty  would  lie  with  the  Telegraph  Departments 
themselves. 
The  resolution  was  agreed  to. 

Mountain  Stations. 
6th  proposition  :— 

To  consider  whether  the  meteorological  stations  should  be  established 
upon  the  highest  available  mountains,  for  the  special  study  of  winds, 
llie  Chairman  said,  his  object  in  putting  this  proposition  before  the  Con- 
ference was  to  obtain  if  possible  records  of  the  winds  that  passed  overhead, 
and  were  therefore  lost  to  the  records  of  the  lower  stations. 

From  observations  made  years  ago  by  Strzele<^i,  it  appeared  that  at  the 
top  of  Mount  Wellington  he  had  noticed  a  hot  wind  which  was  not  felt  at 
all  3,000  feet  lower  on  the  same  mountain  ;  and  from  similar  observations 
in  this  Colony  it  appeared  that  hot  winds  were  frequently  felt  at  the  high 
stations  and  not  at  those  which  are  at  a  lower  level. 

Similar  facts  might  be  stated  with  regard  to  the  south-east  gales,  which 
frequently  appeared  first  at  lofty  stations.  He  thought  these  facts  were  a 
sufficient  reason  for  the  establishment  of  stations  on  high  mountain  peaks, — 
the  only  means  which  appeared  to  him  available  to  secure  the  desired 
information. 
Mr.  Ellery  moved  :— 

That,  in  the  opinion  of  this  Conference,  there  should  be  established  in 
each  of  the  Colonies,  upon  a  high  mountain  peak,  a  ideteorological 
observatory  for  the  specml  study  of  winds  and  other  meteorological 
phenomena : 

And  that  the  most  desirable  positions  for  them  would  be  the  follow- 
ing:— 

About 
South  Australia — ^Mount  Lofty  -    2,600  feet  above  sea  level. 

New  South  Wales— Kiandra    -  -    4,600  ,, 

New  Zealand— Tauhara  Taupo  -    4,600  „ 

Do.  Mount  Herbert  -    4,000  ,, 

Tasmania— Mount  Wellington  -    4,000  ,, 

Victoria — ^Mount  Maoedon       -  -    3,600  „ 

The  resolution,  after  discussion,  was  agreed  to. 

The  Conference  adjourned  at  1.15  p.m.,  until  to-morrow,  Friday,  14th 
instant,  at  9  o'clock  a.m. 

Friday,  14th  November  1879. 

The  Conference  met  at  the  Observatory,  at  9  a.m. 

Pbesent  : 

Dr.  Hbotob,  Mr.  ElijEby,  Mr.  Bussell,  Mr.  Todd. 

H.  C.  BussEiiii,  Esq.,  in  the  Chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
Mr.  Todd  moved  :— 

That  the  revision  of  the  present  telegraph  weather  code  be  referred  to 
Messrs.  Russell  and  Ellery,  with  a  view  to  its  simplification  and  extension. 
The  resolution,  after  discussion,  was  agreed  to. 
Dr.  Hector  moved  :— 

That  the  interchange  of  weather  statistics,  in  carrying  out  the  sugges- 
tions of  this  Conference,  between  the  different  Australasian  stations 
should  be  in  the  form  of  a  diagram,  and  that  this  should  not  interfere 


Digitized  by  Google 


23 

with  the  printing  of  statistics  by  the  different  Colonies  in  any  way  they 
like. 

He  would  at  the  same  time  strongly  recommend  that  some  uniform 
system  of  publication  should  be  gradually  approximated. 
The  resolution,  after  discussion,  was  agreed  to. 
Mr.  EUery  moved : — 

1.  That  the  monthly  graphic  records  for  interchange  consist  of  curves, 
showing — 

Barometer, 

Velocity  and  direction  of  wind, 

Temperature, 

Humidity, 

Eainfall, 
with  remar]^  upon  weather,  especially  with  reference  to  storms  and 
atmospheric  disturbances,  and  that   specific   forms  be  prepared   and 
distributed  to  the  co-operating  Colonies. 

2.  That  the  mean  humidity  curve  be  derived  from  the  means  of 
maTimmn  and  minimum  of  wet  and  dry  bulb  thermometers. 

3.  The  barometer  curve  to  be  constructed  from  barographic  records, 
so  as  to  depict  the  turning  points. 

4.  The  temperature  curve  to  represent  maximum  and  minimum  and 
mean  for  each  day. 

6.  The  velocity  and  direction  of  the  wind  to  be  deduced  from  the 
anemometer. 

The  resolution  was,  after  discussion,  agreed  to. 
Dr.  Hector  moved  : — 

That,  in  the  transmission  of  cablegrams,  the  reports  be  generalized 
from  the  local  weather  reports. 

For  New  Zealand  the  following  subdivision  into  districts  is  recom- 
mended for  convenience  of  reporting : — 

.    North  Cape  to  East  Cape. 

-  Cape  Maria  to  West  Cape  (exclu- 
sive of  Cook  Straits). 

-  West  Cape  to  Moeraki. 
.    Moeraki  to  East  Cape  (exclusive  of 

Cook  Straits). 
■    Comprising  Wanganui,    Welling- 
ton, Cape  Campbell,  and  Cape 
Farewell,  Nelson, 
A  code  to  be  framed  to  express  the  weather  in  each  of  the  above  aspects 
in  general  terms,  according  to  the  judgment  of  the  reporter,  thus — 


A.  . 

B.  - 

-    N.E  aspect    - 
•    -    N.W.  aspect  - 

C.  - 

D.  - 

-  S.  aspect 

-  S.E.  aspect    - 

E.    - 

-    Cook  Straits- 

No  remark  to  indicate  absence  of  marked  phenomena. 
The  resolution,  after  discussion,  was  agreed  to. 
Mr.  Ellery  moved  : — 

That  the  cablegrams  furnished  to  Melbourne  by  Tasmania  should  con- 
form with  those  between  tlie  Australian  Colonies. 
The  resolution  was,  after  discussion,  agreed  to. 
Mr.  Todd  moved  : — 

1.  That  weather  telegrams  from  the  Australian  Colonies  shall  com- 
prise— 

(1.)  Barometer  reduced  to  32°  and  sea  level, 

(2.)  Dry  bulb, 

(3.)  Humidity, 

(4.)  Maximum  and  minimum, 

(5.)  Direction  and  velocity  of  wind, 

(6.)  State  of  weather, 

(7.)  Rainfall, 

(8.)  Sea  disturbances, 
with  a  synoptical  report  of  the  weather  generally. 
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2.  And  that  ^thin  New  Zealand  the  same  system  should  be  adopted. 
The  resolution,  after  discussion,  was  agreed  to. 
Mr.  Ellery  moved  : — 

That  the  extreme  importance  of  the  weather  system  proposed  be 
strongly  urged  upon  the  Queensland  Government,  with  a  view  to  obtain 
their  more  active  co-operation. 
The  resolution  was,  after  discussion,  agreed  to. 
It  was  further  resolved, — 

That  Australia  be  divided  into  six  meteorological  areas  for  transmission 
of  reports  to  New  Zealand,  viz.,  Western  Australia,  South  Australia, 
Victoria,  New  South  Wales,  and  Queensland,  Sonth  Australia  being 
divided  into  two  districts,  tropical  and  extra-tropicaL 
The  Conference  adjourned  at  11.80  a.m.,  until  half -past  7  o'clock  the 
same  day. 


The  Oonference  met  again  at  7.30  p.m. 

Present  : 
Dr.  Hbctok,  Mr.  Ellery,  Mr.  Todd,  Mr.  Bussell. 
H.  0.  BussELii,  Esq.,  in  the  Chair. 
The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
It  was  resolved, — 

That  weather  telegrams  be  written  on  paper  of  a  special  colour,  so  aa 
to  be  readily  distinguishable  in  the  offices. 
Mr.  Todd  moved : — 

1. .  That  the  solar  radiation  thermometers  should  be  blackened  bulb 
thermometers  in  vacno,  and  should  be  exposed  on  an  open  space  at  an 
devation  of  4  feet  6  inches  from  the  surface  of  the  ground,  supported  by 
a  post  carrving  two  light  arms. 

2.  And  that  radiation  thermometers  be  placed  over  grass. 
The  resolution,  after  discussion,  was  agreed  to. 
Mr.  Mlery  moved  : — 

That  the  following  subjects  for  experiment  be  referred  to  each  member 
of  the  Conference,  for  future  consideration  and  report : — 

1.  Shade  temperature. 

2.  Swinging  thermometer  and  thermometer  sheds  in  use. 

3.  Standards  to  be  swung  with  2  ft  6  in.  string  during  sunshine  and 
after  sunset. 

4.  Observations  to  determine  the  difference  in  humidity  by  self- 
registering  maximum  and  minimum  thermometers,  and  by  other 
methods. 

5.  The  best  method  of  measuring  the  velocity  and  pressure  of  wind. 

6.  Whether  any  better  method  than  black  bnlb  thermometers  can  be 
devised  for  measuring  the  direct  effect  of  the  sun. 

7.  As  to  the  best  method  of  determining  spontaneous  evaporation. 
The  resolution  was  discussed  and  agreed  to. 

Mr.  Ellery  moved : — 

That  as  investigation  of  the  Newcastle  tide-gauges  has  shown  that  such 
instruments  give  valuable  indications  of  distant  earthquakes,  geJes,  and 
sea  disturbances,  it  is  desirable,  in  the  opinion  of  the  Conference,  that 
self -registering  tide-gauges  be  established  m  as  many  convenient  places 
as  possible  on  the  coast,  in  connection  with  the  Meteorological  Depart- 
ments of  the  different  Colonies. 
The  resolntion  was  agreed  to,  after  discnssion. 
Dr.  Hector  moved  : — 

That  the  foregoing  minutes  be  adopted  as  the  report  of  this  Conference 
on  the  various  matters  referred  to  it,  and  that  the  Chairman  be  requested 
to  report  to  the  Government  of  New  South  Wales. 

H.  C.  BussBiiii. 

BoBT.  J.  Elleby. 

Charles  Todd. 

Javbs  Heotob. 
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APPENDIX  lE. 


International  Meteorological  Comnuttee, 

St.  Petersburg  and  London,  8tli  April  1880. 

Conference  foe  Agbiculturax  and  Forest  Meteorology. 

At  its  meeting  of  the  22nd  April  1879,  the  second  International  Meteoro- 
logical Congress  assembled  at  Borne,  after  haying  deliberated  upon 
Question  35  of  its  Programme,  viz.  : — 

*'  How  can  the  development  of  meteorology  in  connexion -with  agrionlttire 
and  forestry  be  forwarded  by  the  Congress  ?  " 
passed  the  following  resolution : — 

''In  order  to  contribute  to  the  progress  of  agricultural  and  forest 
meteorology,  the  Congress  recommends  as  a  programme  for  study  : — 
''  1°.  The  influence  of  the  meteorological  elements  upon  vegetation. 
''2°.  The  inverse  influence  of  vegetation  upon  the  meteorological 
elements. 
>  **  3°.  Agricultural  warnings. 

''The  Congress  finding  the  subject  too  important  to  take  a  detailed 
resolution  at  this  meeting,  proposes  to  charge  the  International  Committee 
with  the  convening  of  a  special  Intemation^  Conference  before  next  spring, 
to  take  into  consideration  the  development  of  agricultural  and  forest 
meteorology." 

Agreeably  to  this  resolution,  the  undersigned,  in  concurrence  with 
Dr.  Lorenz  von  Libumau,  Chief  of  the  service  of  Forest  Meteorology  in 
Austria,  have  the  honour  to  inform  you  that  such  a  Conference  will  meet  on 
the  6th  September,  at  llh.  a.m.,  in  the  building  of  the  Academy  of  Sciences 
at  Vienna,  and  wiU  last,  probably,  five  days.  The  members  of  the  Con- 
ference are  also  invited  to  take  part  in  a  preliminary  meeting  on  the 
5th  September,  at  5h.  p.m.,  in  order  to  settle  the  Agenda  for  the  general 
meeting  of  the  following  day. 

In  inviting  you  to  be  good  enough  to  take  part  in  this  Conference,  either 
personally,  or  by  sending  another  competent  person  who  will  be  able  to 
represent  your  Institution,  we  request  you  to  inform,  as  soon  as  possible, 
Mr.  R.  H.  Scott  (Meteorological  Office,  116,  Victoria  Street,  London)  of  the 
name  of  the  gentleman  who  will  participate  on  your  part  at  the  Conference 
of  Vienna. 

We  annex  for  your  information  a  preliminary  programme  of  the  questions 
to  be  discussed  by  the  Conference. 

Accept,  &c. 

H.  Wild,  President. 
R.  H.  SooTT,  Secretary. 

For  the  International  Meteorological  Committee. 

KB. — ^Agreeably  to  the  desire  expressed  by  the  Congress,  the  Conference 
was  fixed  by  the  first  invitation  issued  by  one  of  us  for  the  18th  May,  but 
has  had  to  be  postponed  until  the  date  stated  above,  for  reasons  indepen- 
dent of  M,  Lorenz  and  at  the  desire  of  many  persons  interested. 

Programme  of  the  Conference  at  Vienna  for  the  Development  of 
Agricultural  and  Forest  Meteorology. 

The  object  of  the  Conference  for  Agricultural  and  Forest  Meteorology  is 
not  only  to  instigate  new  methods  and  investigations  in  this  special  branch 
of  Meteorology,  but  also  to  determine,  with  greater  accuracy  than  at  present 
exists,  the  part  which  existing  central  meteorological  offices,  with  their 
systems  of  ordinary  stations,  can  take  in  the  development  of  this  brach  of 
meteorology  by  their  observations  and  investigations,  and  also  to  consider 
the  ways  and  means  of  organising  this  participation  in  the  best  manner. 
AccorcGngly  the  proceedings  of  the  Conference  are  to  be  especially 
concentrated  upon  the  following  points  : — 

I.  What  are  the  mutual  relations  between  the  meteorological  elementb 

and  vegetation,  not  only  those  abready  investigated,  but  those 

theoretically  supposed  to  exist. 
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II.  To  what   observations   of    meteorological  elements  is  partionlar 

attention  to  be  paid,  with  special  reference  to  their  influence  on 

vegetation  P 

m.  To  what  extent  and  how,  can  meteorological  observatories  and 

stations  include  such  observations  in  the  sphere  of  their  operations, 

without  hindrance  to  their  activity  in  other  directions  P 

rV.  Would  it  not  be  desirable,  with  a  view  to  special  observations  which 

must  be  undertaken,  as '  e.g/  phenologicaJ  observations,  to  prepare 

a  general  form  of  Instructions  p 

y.  Can  Meteorological  Institutes  at  present  issue  weather  forecasts  for 

the  use  of  agriculturalists  with  any  prospect  of  success  p    And  if 

the  answer  ^ould  be  in  the  affirmative,  how  should  the  service 

be  organized  so  as  to  attain  this  object  as  fully  as  possible  P 

Preliminaiy  materials  for  the  answers  to  these  questions  will  be  found 

in  the  Beports  of  Dr.  Lorenz  von  Libumau,  and  of  Dr.  C.  Bruhns,  to  the 

Second  Ijitemational  Meteorological  Congress  at  Bome,  on  Article  35  of 

its  Programme.    These  reports  have  been  published  separately  in  German, 

and  also,  in  abstract,  in  f^nch  in  the  collection  of  all  tiie  reports  to  that 

Congress  issued  by  the  Central  Meteorological  Office  at  Bome.    In  the 

same  collection  a  report  of  M.  le  P^  F.  Denza  on  this  question  is  printed. 


APPENDIX  11. 


International  Meteorological  Committee. 
Sib,  St.  Petersburg  and  London,  28th  May  1880. 

Conformably  to  the  instructions  of  the  Intemationid  Meteorological 
Congress  at  Bome,  we  have  the  honour  to  inform  you  that  the  International 
Meteorological  Committee  appointed  by  that  Congress  will  meet  for  a  first 
session  on  the  9th  August  1880,  at  Berne  (Switzerland),  and  that,  up  to  the 
present  time,  the  following  subjects  have  presented  themselves  for 
discussion  at  this  meeting  : — 

1°.  The  Beport  of  the  Secretary  on  the  action  of  the  Committee  since  the 
Congress  at  Bome. 

2°.  The  Polar  Conference  held  in  the  month  of  October  1879  at  Hamburg. 

3°.  The  Conference  for  Agricultural  Meteorology,  convened  for  the  6tti 
September  1880  at  Vienna. 

i°.  The  proposed  comparison  of  the  standard  instruments  of  the  observa- 
tories in  Europe. 

5^.  A  general  catalogue  of  the  meteorological  observations  and  of  the 
meteorological  works  and  memoirs  of  all  countries. 

6°.  International  meteorological  tables  for  the  reduction  of  observations. 

7°.  The  international  meteorological  dictionary. 

9°.  A  Supplement  to  Appendix  V.  of  the  Beport  of  the  Congress  at  Bome 
concerning  the  organization  of  the  Meteorological  Service  in  England  in 
1876,  by  Mr.  Scott. 

9°.  A  proposal  made  to  the  Committee  by  Captkin  HoflOneyer  respecting 
an  international  telegraphic  service  for  the  Norm  Atlantic. 

10°.  A  proposal  relative  to  the  exchange  of  meteorological  publications 
through  the  poet. 

Li  case  you  should  desire  to  present  to  the  Committee  any  proposal,  or 
any  remarks  upon  any  of  the  questions,  you  are  requested  to  be  good 
enough  to  forward  them  in  time  to  Mr.  B.  H.  Scott  (Meteorological  Office, 
116,  Victoria  Street,  London). 

Accept,  &c. 

H.  WniD,  President. 
B.  H.  Scott,  Secretary. 
For  the  International  Meteorological 
Committee. 
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Questions  added  subsequently  : — 

11^.  A  proposal  by  Captain  Hofibaeyer  respecting  the  publication  of  the 
means  and  extremes  of  the  meteorological  elementis  for  international  and 
telegraphic  stations. 

12°.  A  proposal  by  lif.  Koppen  as  to  the  publication  of  data  for 
rainfall,  <S^. 

13°.  M.  Rubenson*s  letter  respecting  the  change  of  the  time  of  the 
simultaneous  observations  proposed  by  Genei&l  Myer. 

14P.  The  daily  interchange  of  observations  made  at  various  stations,  pro- 
posed by  M.  E.  Benou. 

15°.  A  discussion  of  the  different  resolutions  of  tho  Congress  of  Borne. 


APPENDIX  III. 


Berne,  10th  August  1880. 

I  HAVE  the  honour  to  submit  to  the  International  Meteorological 
Committee  the  accompanying  copy  of  the  protocol  of  the  proceedings  of 
the  second  Polar  Conference,  which  was  held  here  from  the  7th  to  the  9th 
instant. 

When  I  sent  the  subjoined  protocols  and  a  summarised  report  of  the  pro- 
ceedings of  the  first  International  Polar  Conference  to  the  President  of  the 
International  Committee  on  the  13th  January  last,  I  took  tiie  opporttmity  to 
request,  in  the  name  of  the  International  Polar  Commission,  the  assistance 
of  the  Committee  in  carrying  out  the  decisions  of  the  former  Conference. 
And  again  today  I  address  ^his  request  to  the  Committee,  in  the  name  of 
the  Polar  Commission,  pointing  out  specially,  at  the  same  time,  that  it 
will  be  of  extreme  importance  to  obtain  the  participation  of  the  countries 
not  represented  at  the  two  Conferences  in  the  plan  of  Polar  research, 
and  also  to  ensure  the  support  of  the  Committee  therein. 

Aa  will  be  seen  from  the  protocols,  a  report  of  the  recent  Conference 
will  be  drawn  up  and  published,  to  which  a  lithographed  copy  of  the 
accompanying  protocols  wiU  be  appended.  This  can,  of  course,  only  be 
done  after  the  lapse  of  some  weeks,  while  it  is  the  decided  wish  of  the 
Conference  that  the  matters  discussed  by  it  may  be  discussed  at  this 
meeting  of  the  International  Meteorological  Committee.  Under  these 
circumstances,  I  can  only  hand  in  a  copy  of  the  protocols,  to  which  I  add  a 
resume  of  the  most  important  results  of  the  Conference. 

The  results  may  be  stated  as  follows  — 

1°.  Although  the  question  of  participation  in  the  plan  of  Polar  research 
has  only  been  accepted  in  a  definite  form  by  a  few  countries,  it  may, 
however,  be  afiOrmed  that  the  sympathy  with  the  scheme  and  the  proba- 
bility of  a  sufficient  participation  for  the  carrying  out  of  the  same  have 
made  considerable  progress  during  the  ten  months  which  have  elapsed 
since  the  Hamburg  Conference. 

2°.  The  second  Polar  Conference  adheres  almost  entirely  to  the  decisions 
taken  at  Hamburg,  both  as  regards  the  general  principles  and  also  the 
details  for  carrying  out  the  great  plan. 

3°.  The  impossibility  of  preparing  the  preliminary  arrangements  for  the 
individual  expeditions  withm  the  space  of  time  fixed  by  Paragraph  13  of 
the  first  Beport,  has  induced  the  Conference  to  decide  that  the  execution  of 
the  whole  plan  shall  be  deferred  for  a  year,  and  fixed  for  the  autumn  of 
1882-3. 

In  conclusion  I  have  the  honour  to  inform  the  Committee  that  from 
many  considerations,  partially  expressed  in  the  protocols,  I  have  decided 
to  resign  my  office  of  President.  In  my  place.  Prof.  Wild,  as  President  of 
the  International  Meteorological  Committee,  who  was  elected  a  member  of 
the  Polar  Commission  in  the  preceding  meeting,  was  unanimously  chosen 
at  the  meeting  of  the  9th  August  as  President  of  the  Commission. 

G.  Nbumaybb. 

To  the  International  Meteorological 
Committee,  Berne. 
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Report  of  the  Discussions  and  Resolutions  of  the  International 
Polar  Conference  held  at  Hahburg  from  the  1st  to  the  5th 
October  1879, 

The  second  International  Meteorological  Congress,  which  assembled  at 
Rome  in  the  month  of  April  of  that  year  (1879),  at  its  meeting  of  the  2l8t 
April,  by  a  resolution,  and  in  comphance  -with  a  proposal  made  by  the  5th 
Sub-Committee,  charged  th^Intemational  Meteorological  Committee  with 
the  convening  of  a  special  Conference  at  Hamburg  on  the  Ist  October,  of 
that  year,  to  consider  the  scheme  of  MM.  Wilczek  and  Weyprecht,  for  a 
systematic  and  scientific  exploration  of  the  Polar  regions. 

In  pursuance  of  this  charge,  the  executive  officers  of  the  Committee 
addressed,  on  the  9th  August  of  that  year,  an  invitation  (contained  in 
Appendix  I.)  to  all  the  former  members  of  the  Congress  and  to  a  number  of 
public  and  private  scientific  institutions. 

This  invitation  requested  participation  in  the  Conference,  and  requested 
at  the  same  time  all  those  who  intended  to  take  part  in  it  to  inform  Mx.  R. 
H.  Scott,  Secretary  of  the  International  Committee,  or  Dr.  Neumayer, 
Director  of  the  Deutsche  Seewarte,  thereof.  The  latter  gentleman  under- 
took the  necessary  arrangements  for  the  Conference.  In  accordance  with 
the  wish  expressed  in  the  above-mentioned  resolution  of  the  Meteorological 
Congress,  a  note  was  added  to  the  invitation,  requesting  the  members  of 
tiie  Conference  to  provide  themselves  with  instructions  from  their  respec- 
tive Governments  or  Societies.  The  object  of  this  note  was  to  facilitate 
discussion,  and  especially  to  call  together  only  such  delegates  that  might 
have  powers  from  their  respective  authorities  of  promising,  in  some  way  or 
other,  an  efficient  participation  in  the  undertaking  to  be  promoted  by  the 
Conference. 

In  consequence  of  this  invitation,  but  also  of  the  restriction  contained  in 
the  note  referred  to,  a  number  of  replies  arrived  at  the  end  of  last 
September  (1879),  of  which  eight  or  ten  only  gave  a  prospect  of  partici- 
pation. 

On  the  Ist  October,  at  llh.  a.m.,  conformably  to  the  invitation,  the 
members  whose  names  foUow  in  alphabetical  order  assembled  at  the  Con- 
ference in  the  building  of  the  Deutsche  Seewarte. 

1°.  Professor  Buys  Ballot  of  Utrecht,  delegate  of  the  Ministry  **  Water- 
staat  Handel-en  Nyverheid,"  for  Holland. 

2°.  Captain  Hof&neyer,  of  Copenhagen,  delegate  of  the  Boyal  Ministry 
of  Marine,  for  Denmark. 

S°.  Professor  Lenz,  delegate  of  the  Imperial  Geographical  Society  of 
St.  Petersbui'g. 

4^.  Professor  Mascart,  of  Paris,  delegate  of  the  Ministry  of  Public 
Instruction  of  Fraaice. 

5*^.  Professor  Mohn,  of  Christiana,  delegate  of  the  Boyal  Norwegian 
Ministry  of  Instruction,  for  Norway. 

6°.  Professor  Neumayer,  Hamburg,  and 

7°.  Captain  von  Schleinitz,  of  Berlin,  delegates  of  the  Imperial  German 
Admiralty,  for  Germany. 

8°.  Lieutenant  Weyprecht,  of  Trieste,  for  Austria,  with  fuU  powers  from 
the  Imperial  Ministry  of  liistruction  to  take  part  in  the  meetings,  and 
as  delegate  of  his  Excellency  Count  H.  Wilczek. 

9°.  Dr.  Wykander,  of  Lund,  delegate  of  the  Boyal  Academy  of 
Sciences  of  Stockholm,  for  Sweden. 

M.  Neumayer  welcomed  the  meeting  in  a  short  speech,  in  which  he 
explained  the  importance  of  the  Conference  for  the  advancement  of  the 
physical  sciences ;  he  expressed  the  hope  that  the  discussions  which  were 
about  to  take  place  would  produce  satisfactory  results  for  the  carrying  out 
of  the  tmdertaking  in  question,  and  at  the  same  time  recapitulated  the 
history  of  the  origin  of  this  Conference.  He  then  read  the  letters  which 
he  had  received,  respecting  the  participation  or  non-participation  in  the 
Conference.  Among  the  latter  the  following  are  quoted  in  tiie  Appendix 
to  this  Beport,  under  Nos.  2,  8,  and  4,  because  they  give  reason  to  hope 
for  an  eventual  co-operation  in  the  proposed  undertaking ;  these  are  : — 

A  letter  from  General  Myer  to  M.  Weyprecht. 
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A  letter  from  Mr.  Kingston  of  Canada,  to  Mr.  Scott. 

A  letter  from  Commander  Cheyne  to  Mr.  Scott. 

After  these  preliminary  and  purely  routine  details,  M.  Neumayer  pro- 
posed to  the  members  to  constitute  the  executive  officers  of  the  Conference 
by  the  election  of  a  President  and  Secretary.  This  proposal  was  adopted, 
and  M.  Neumayer  was  elected  President,  and  M.  Hoffmeyer,  Secretary. 
After  its  constitution,  the  Conferenqp  commenced  its  sittings  immediately, 
and  in  the  first  place  the  special  treatment  of  measures  to  be  dealt  with, 
and  especiaUy  the  nomination  of  a  sub-C5mmittee  was  decided  upon, 
which  should  be  charged  with  the  drawing  up  of  a  general  programme. 
This  Sub-Committee  was  composed  of  MM.  Mohn,  Weyprecht,  and 
Wykander. 

At  their  first  meeting  it  was  deemed  necessary  to  take  cognizance  of  the 
powers  with  which  the  different  members  of  the  Conference  were  invested, 
and  they  were  invited  to  state  how  far  their  instructions  went. 

The  result  was,  as  stated  in  the  protocols,  that  the  representatives  of  the 
different  Qovemments  and  Societies  were  not  actually  in  a  position  to 
^  make  definite  promises,  but  that  it  might  be  afdrmed  generally,  that  in 
influential  circles,  if  the  participation  were  sufficiently  large,  there  was  a 
desire  to  co-operate  in  one  way  or  another  in  the  accomplishment  of  the 
resolutions  arrived  at  by  the  Conference,  the  object  of  which  was  a  scientific 
exploration  of  the  Polar  regions. 

The  remaining  &ve  meetings  of  the  Conference  took  place  on  the  2nd, 
8rd,  4th,  and  5th  of  October,  and  in  order  to  terminate  the  proceedings  as 
quickly  as  possible,  two  meetings  were  held  on  the  last-mentioned  day. 

The  protocols  of  the  proceedmgs  were  lithographed  and  placed  in  the 
hands  of  the  different  members  of  the  Conference  as  quickly  as  practicable. 
These  protocols  are  added  to  this  Report  as  Appendices  Nos.  5,  6,  7,  8, 
9,  audio  (not  printed  here).  As  the  Conference  has  resolved  at  its  4th 
meeting,  on  the  4th  of  October,  that  the  protocols  composed  in  the  German 
language  should  be  considered  as  the  ori^nal  edition,  reservation  was  made 
that,  without  prejudice  to  the  translation  into  any  other  language,  a  French 
translation  especially  should  be  g^ven. 

With  reference  to  the  resolutions  taken  by  the  Conference,  these  are 
conveniently  separated  into  two  groups,  firstiy,  into  those  decisions  which 
belong  to  a  general  nature ;  and  secondly,  into  those  embracing  in  detail 
the  programme  of  the  work  in  the  Polwr  regions,  and  the  manner  of 
executing  it.  In  the  general  part  are  to  be  included  those  decisions  which 
refer  to  the  extension  of  the  participation  in  the  scheme,  and  the  steps 
necessary  to  effect  that  object.  In  the  following  summary  the  various  de- 
cisions of  the  Conference  are  collated  and  presented  in  accordance  with 
the  classification  indicated,  without  reference  to  the  order  in  which  they 
were  proposed  and  adopted. 

I. — General  Pabt. 

1°.  The  object  of  the  undertaking  which  occupies  the  Conference  is  in 
the  first  place  the  investigation  of  the  meteorological  and  maguetical,  and 
generskUy  the  physical  conditions  of  the  Polar  regions,  and  the  immediately 
contiguous  zones  of  the  earth,  according  to  a  uniform  plan  to  be  deter- 
mined by  international  agreement. 

2°.  These  investigations  are  to  be  carried  out  especially  at  certain 
stations,  and  at  fixed  observatories  to  be  established  at  the  same,  and 
commencing  operations  at  the  same  time. 

3^.  The  expenses  of  establishment  and  maintenance  of  such  station  or 
stations  are  to  be  borne  by  the  country  (or  persons  participating)  under- 
taking their  establishment. 

4°.  As  a  justification  of  the  importance  of  the  undertaking  it  should  be 
set  forth  : — 

(a.)  From  a  meteorological  point  of  view,  that  without  an  exact  knowledge 
of  the  occurrences  and  phenomena  which  take  place  in  the  Polar 
regions,  we  cannot  think  of  the  possibility  of  establishing  general 
principles  and  theories  relating  to  the  pressure  of  the  air,  the 
distribution  and  variations  of  temperature  and  air  currents,  the 


Digitized  by 


Google 


30 

deTelopment  and  change  of  weather,  or  general  climaiological 
laws. 

For  the  northern  hemisphere,  and  especially  for  the  meteoro- 
logical phenomena  in  North  America,  Northern  Europe,  and 
Northern  Asia,  this  proposal  is  evident  d  priori,  and  may  be 
immediately  demonstrated  by  a  study  of  synoptic  charts  and  of 
the  results  of  simnltaneous  observations.  Owing  to  the  close 
connection  of  the  Antarctic  regions — undisturbed  by  continental 
influence — with  the  contiguous  districts  of  higher  latitudes  within 
which  the  international  traffic  by  sea  is  carried  on,  the  establish, 
ment  of  general  laws,  on  the  one  hand,  can  be  essentially  pro- 
moted, in  consequence  of  the  homogeneity  of  the  earth's  surface, 
whilst,  on  the  odier  hand,  the  extension  of  meteorological  investi- 
gation towards  the  south,  by  the  further  development  of  science 
cannot  be  dispensed  with. 

Especially  important  is  the  extension  of  the  domain  of  synoptic, 
that  is,  of  simultaneous  meteorological  work,  towards  the  Arctic 
regions,  for  the  development  of  the  prognostication  of  weather 
and  storms  for  the  whole  of  Europe  and  North  America. 

(b.)  From  the  standpoint  of  the  science  of  terrestrial  magnetism,  that 
simultaneous  observation  at  stations  chosen  according  to  certain 
points  of  view  to  be  determined  upon,  in  both  Polar  regions,  for 
the  development  of  the  theory  of  the  disturbances  in  the  magnetic 
elements,  whose  relations  to  Aurora  and  sunspots  is  a  condition 
without  the  fulfilment  of  which  no  decided  advance  in  our  know- 
ledge can  be  hoped  for. 

(c)  That  for  the  knowledge  of  the  distribution  of  the  magnetic  force  of 
the  earth,  and  its  secular  and  other  changes  over  the  earth,  a 
thorough  investigation  at  a  definite  epoch  of  the  present  time  is 
evidently  indispensable. 

{d, )  That  the  hydrography  of  the  oceans — ^the  theory  of  the  distribution  of 
heat  and  currents— is  wanting  in  those  fundamental  factors  by  the 
help  of  which  alone  a  scientific  foundation,  sufficing  for  all  require- 
ments, can  be  obtained,  so  long  as  a  thorough  examination  of  the 
polar  regions,  by  means  of  accurate  instruments,  does  not  exist. 

{e.)  That  the  knowledge  of  the  figure  of  the  earth  is  incomplete,  and 
rests  partly  upon  hypothesis,  so  long  as  no  certain  measurements 
exist,  according  to  the  most  recent  methods,  in  the  polar  regions 
and  especially  in  the  northern  hemisphere. 

5.  It  is  shown  sufficiently  from  these  concise  arguments,  given  to  justify 
the  importance  of  systematic  scientific  researches  in  the  polax  regions,  that  in 
almost  all  branches  of  science,  and  other  reasons  drawn  from  the  natural 
sciences  could  be  added  to  the  list,  the  progress  of  human  knowledge  will 
be  limited  and  retarded  without  the  extension  of  scientific  facts  by  means 
of  observations  in  those  parts  of  the  earth. 

6.  With  respect  to  the  natural  sciences  generally,  the  Oonference  has  to 
impose  upon  itself  certain  limits,  because  it  represents  especially  the  in- 
terests of  meteorolo^  and  terrestrial  magnetism  ;  but  it  is  also  its  duty  to 
make  further  limitations  with  regard  te  these  branches  of  science. 

7.  In  order  te  ensurg  the  attainment  te  the  end  proposed,  the  Conference 
deems  it  expedient,  with  reference  to  the  physical  sciences,  to  distinguish 
more  minutely  between  compulsory  and  special  observations. 

8.  OompulsiDry  observations  are  those  which  must  absolutely  be  taken, 
if  the  system  of  observation  is  not  te  remain  incomplete,  and  omissions  to 
arise  which  would  materially  compromise  the  deduction  of  general  results, 
and  presumably  even  make  them  impossible.  These  comprise  all  meteoro- 
logical and  magnetical  observations,  observations  of  the  aurora  borealis,  and 
hydrographicsd  surveys,  in  which  simultaneity  must  be  held  as  a  first 
condition. 

9.  The  domain  of  special  observations  cannot  be  here  precisely  deter- 
mined, because  this  would  be  synonymous  with  a  catalogue  of  all  the  sciences 
interested.  It  will-  suffice  here  to  draw  attention  to  some  individual 
observations  ;  such  as  pendulum  observations  to  determine  the  ^gwce  of 
the  earth  ;  hydrographical  observations  made  at  the  fixed  stations  attached 
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to  the  expeditions ;  astronomical  determinations,  referring  to  atmospheric 
refraction ;  the  radiant  points  of  meteors,  &c. 

10.  With  respect  to  the  choice  of  places  of  observation  (stations)  the 
Conference  unanimously  arrived  at  the  following  decisions : — 

Considering  the  importance  of  the  western  and  northern  regions  of 
Europe  for  the  meteorological  conditions  of  the  northern  hemisphere, 
and  considering  the  importance  that  the  investigation  of  the  influence 
of  the  zone  of  the  greatest  intensity  and  frequency  of  the  aurora 
borealis  must  have  upon  the  character  of  the  variations  in  the  magnetic 
elements,  the  Conference  proposes  the  establishment  of  fixed  stations  at 
the  following  points  of  the  northern  hemisphere  : — 

1.  Spitzbergen. 

2.  Finmark  (North  Cape). 

3.  Nova  Zembla. 

4.  Mouth  of  the  Lena. 

5.  PoLut  Barrow. 

6.  A  point  in  the  Archipelago  of  North  America. 

7.  Upemavik  (West  Ghreenland). 

8.  Jan  Mayen,  or  the  east  coast  of  Greenland. 

11.  The  Conference  further  declared  it  to  be  its  well-considered  opinion 
that  the  occupation  of  the  stations  named  at  least  was  absolutely  necessary 
for  the  complete  solution  of  the  problems  in  the  domain  of  Meteorology 
and  Terrestrial  Magnetism. 

12.  In  consideration  of  the  importance  of  synchronous  magnetic  obser- 
vations in  the  Arctic  and  Antarctic  regions  for  the  extension  of  our 
knowledge  of  the  character  of  magnetic  disturbances,  and  of  systematic 
meteorological  observations  in  high  southern  latitudes,  the  Conference  is 
of  opinion  observing  stations  should,  if  practicable,  be  established  and 
maintained  for  a  definite  period  at  the  following  places  : — 

1.  Island  of  South  (Georgia. 

2.  Kerguelen  Island. 

3.  Auckland  or  Campbell  Island. 

4.  Balleny  Island,  if  a  landing  is  possible. 

13.  The  Conference  is  of  opinion  that  negotiations  with  the  Government 
and  the  International  Meteorological  Com^ttee,  and  the  preliminaiy 
arrangements  for  carryiog  out  the  scheme  of  Polar  exploration  will  be 
expedited  by  taking  the  observations  in  1881,  1882,  and  that  accordingly 
endeavours  should  be  made  that  these  observations  should  be  begun  in  the 
northern  hemisphere  in  the  summer  of  1881,  and  that  they  should  be 
continued  for  at  least  a  year. 

14.  With  respect  to  the  publication  of  the  observations  taken  during  the 
period  in  question,  the  Conference  expresses  its  opinion  in  the  following 
points : — 

(a.)  All  the  observations  are  to  be  published  in  extenso  as  soon  as 
possible. 

(&.)  As  it  will  be  of  importance  that,  for  the  synoptical  investigations  of 
the  meteorological  conditions  during  the  period  of  observation,  an 
abstract  of  the  meteorological  observations  should  be  forthcoming 
as  soon  as  possible,  it  should  be  urged,  with  the  concurrence  of 
the  International  Meteorological  Committee,  that  at  the  latest  07ie 
year  after  the  termination  of  the  observations,  so  far  as  this  may 
be  possible,  the  publication  of  such  an  abstract  should  be  made, 
according  to  an  uniform  plan  to  be  settled  by  the  above-named 
Committee. 

(c.)  It  is  very  desirable  that  the  whole  of  the  observations,  wherever 
measures  come  into  question,  should  be  published  in  metric 
measures,  and  the  temperature  in  degrees  centigrade. 

15.  The  Conference  is  of  opinion  that  intemation^  participation,  in 
addition  to  the  Governments,  Societies,  &c.,  already  represented  at  this 
Conference  is  indispensable  to  the  success  of  the  enterprise,  and  hopes  that 
the  proximate  convening  of  a  second  and  more  generally  attended  Conference, 
after  this  preliminary  one,  will  meet  with  success,  and  setting  out  from 
this  point  of  view,  it  adopts  the  following  resolutions : — 

(a.)  The  promotion  of  the  matter  with  the  different  Goveminents,  Societies, 
&c.,  must  be  taken  up  energetically  and  without  delay. 
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(&.)  The  Oonferenoe  should  deolare  itself  to  be  a  permanent  International 
Polar  Commission,  until  the  solution  of  the  problems  for  which  it 
has  been  assembled,  and  should  constitute  itself  as  such  imme- 
diately, by  the  election  of  a  President,  in  order  to  have  a  central 
point  for  the  direction  of  business  and  the  promotion  of  the 
scheme.  « 

(c.)  The  Conference  desires  that  the  International  Polar  Commission 
should  be  increased  by  the  addition  of  delegates  from  other 
countries  which  have  not  been  represented  at  this  meeting. 

{(L)  The  report  and  protocols  of  the  proceedings  of  this  Conference 
diouldbe  brought  to  the  knowledge  of  the  Litemational  Meteoro- 
logical Committee  without  delay,  with  a  request  for  their  energetic 
support  in  the  accomplishment  of  the  resolutions  adopted. 

16.  In  order  to  obtain,  by  the  carrying  out  of  a  conmion  plan  detailed  in 
Part  n.,  as  complete  contributions  as  possible  for  the  solution  of  the 
meteorological  and  magnetical  questions  over  the  whole  globe,  the 
International  Meteorological  Committee  is  requested  : — 

(a.)  To  have  the  comparison  of  instruments,  recommended  by  the 
Congress  of  Bome,  especially  that  of  barometers,  carried  out  as 
soon  as  possible. 

(h.)  To  take  care,  in  good  time,  that  not  only  the  activity  of  the  meteoro- 
logical and  magnetical  stations  already  existing  should  be  as 
comprehensive  as  possible,  and  extended  in  individual  details 
during  the  periods  of  observation,  but  also  that  temporary  stations 
should  be  established  wherever  a  good  connection  between  the 
proposed  Arctic  and  Antarctic  observing  stations,  and  the  actually 
existing  stations  in  the  temperate  zones  does  not  exist. 

(o.)  To  exert  its  influence  that  the  magnetic  observatories  upon  the 
continents  also  should  take  more  frequent  observations  upon  the 
term  days  fixed  by  the  programme  of  actual  work,  and  at  least  at  the 
special  hours  defined  (as  per  protocols  not  printed  here). 

{(l.)  To  exert  its  influence,  that  all  over  the  globe,  «md  especially  in 
higher  latitudes,  as  many  self-recording  instruments  as  possible 
be  employed  during  this  period,  and  that  a  certain  selection  of 
stations  of  the  second  order  take  observations  several  times  a  day, 
at  equidistant  and  synchronous  epochs. 

(e.)  To  exert  its  infiuence  that  the  Navies  and  Mercantile  Marines  of  the 
different  maritime  nations  should  take  part  during  the  same  period 
in  the  observations  named  under  (d). 

II.  Special  Part  containing  details  respecting  Observations, 
Instruments,  and  Epochs. 

The  CoiCFiTiiSORY  Observations  in  the  Domain  of  Meteoroloot. 

17.  Temperabwre  of  the  Air. — Mercurial  thennometers  graduated  to  0°  ■  2  C. , 
and  spirit  thermometers  graduated  to  whole  degrees  and  verified  at  the 
Central  Offices  to  0°1  C.  are  to  be  used. 

18.  The  exposure  is  to  be  according  to  M.  Wild's  instructions,  1*5  to  20 
metres  above  the  ground,  and  in  a  double  screen,  furnished  with  louvres. 
The  outer  screen  is  to  be  made  of  wood,  and  the  inner  one  of  metal.  The 
reading  of  the  minimum  thermometers  may  be  effected  in  various  ways. 

19.  The  spirit  thermometer  must  be  compared  with  the  standard 
mercurial  thermometer,  at  the  place  of  observation,  at  the  lowest  temperature 
attainable. 

20.  TTie  TempercUwre  of  the  Seawaterf  wherever  possible,  is  to  be  observed 
at  the  surface,  and  at  the  depth  of  every  10  metres.  The  following  instru- 
ments are  mentioned  incidentally  as  useful : — 

Thermometers :  Ekmann,  Negretti  and  Zambra,  Miller-Casella,  Jansen,  &c. 

21.  The  freezing  point  of  all  the  thermometers  used  is  to  be  determined 
from  time  to  time. 

22.  Air  pressvre. — At  each  station  at  least  two  good  verified  mercurial 
barometers,  a  spare  barometer,  and  aneroids  must  be  provided. 

23.  The  principal  barometer  should  bo  verified  at  least  once  a  day. 

24.  Humiditnf, — Dry  and  wet  bulb  thermometers  and  hair  hygrometers, 
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with  Begnault's  apparatus  as  a  check,  are  to  bensed,  according  to  M.  Wild's 
instractions. 

25.  WiTid. — The  wind  vane  and  Robinson's  anemometer  to  be  read  ofF  in 
the  house  (see  the  construction  of  the  Swedish  apparatus  at  Spitzbergen). 
Simultaneous  estimation  by  Beaufort's  scale  to  16  points,  direction  by  true 
bearings. 

26.  In  order  to  decide  the  question  whether  cups  with  large  or  smaU 
diameters  are  to  be  recommended  for  determining  the  force  of  wind  in 
Polar  regions,  it  is  desirable  that  preliminary  experiments  should  be  made 
before  using  such  instruments. 

27.  Form  and  Amount  of  Clouds. — The  motion  of  the  strata  at  different 
heights  should  be  observed  to  16  points  of  the  compass. 

28.  Precipitation. — Occiirrence  and  duration  of  rain,  snow,  graupel  (soft 
hail),  and,  where  possible,  the  amount,  the  determination  of  which  is  com- 
pulsory only  in  summer,  should  be  noted. 

29.  Weather.  —  Thunderstorms,  hail,  fog,  hoar  frost,  and  the  optical 
phenomena  of  the  atmosphere  are  to  be  indicated. 

CoMFUiiSORY  Obsebvatioks  in  the  Domain  of  Tebbestbiaii  MAaNBnsH. 

30.  Absolute  determinations. — ^For  the  Declination  and  Dip  an  accuracy  of 
one  minute,  and  for  Horizontal  Force,  0*001  is  to  be  aimed  at ;  among  the 
instruments  may  be  mentioned,  for  instance,  the  portable  theodolite  of 
Lament  and  ordinary  dip  instruments. 

31.  The  absolute  observations  must  be  carried  on  in  close  connexion  with 
and  synchronous  with  the  readings  of  the  variation  instruments,  in  order 
to  enable  one  to  reduce  the  indications  of  the  latter  to  an  absolute  normal 
value,  and  to  detei'mine  the  zero  points  of  the  different  scales.  The 
determination  must  be  carried  out  frequently,  to  enable  the  changes  in  the 
absolute  values  of  the  zero-point  of  the  scales  of  the  variation-apparatus 
to  be  accurately  checked  thereby. 

32.  Ohservatums  of  Variation,  — These  should  include  all  three  elements  and 
should  be  made  by  means  of  instruments  with  small  needles  (the  opposite 
to  the  Gauss  apparatus).  For  the  purpose  of  an  uninterrupted  mutual 
control  it  is  desirable  to  have  two  complete  sets  of  variation-instruments 
which  is  further  to  be  recommended  in  order  to  avoid  an  interruption  of 
the  observations  from  breakage  or  derangement  of  the  instruments. 

33.  The  horizontal  force,  in  one  of  the  sets  at  least,  should  be  observed 
by  the  unifilar  apparatus.  Owing  to  the  great  disturbances  to  be  observed, 
the  scales  of  the  variation-instruments  must  have  a  range  of  at  least  IQP, 
and  arrangements  must  be  made  to  obtain  a  simultaneity  of  readings  as  far 
as  possible. 

34.  The  variation  instruments  must  be  read  from  hour  to  hour,  during 
the  whole  period.  It  is  desirable  that  two  readings  at  intervals  of  a  few 
minutes  should  be  made,  for  instance,  before  and  after  the  complete 
hour. 

35.  With  reference  to  this  resolution,  M.  Weyprecht  presented  tlie 
following  separate  request : — 

Separate  rcqiiest, — "As  hourly  readings,  not  made  at  precisely  definite 
instants  of  time,  appear  to  me  to  be  insuf&cient,  to  determine  in  those 
regions  of  almost  incessant  disturbances  such  periods  and  mean  values 
as  express  the  character  of  the  disturbance  of  the  place  and  of  the 
epochs  sufficiently  accurately  for  comparison,  and  considering  the  small 
increase  of  work  which  would  be  caused  by  repeated  readings  at  definite 
instants  of  time.  I  cannot  agree  with  the  opinion  of  the  majority  of  the 
Conference. 

**  I  declare  that  in  any  case  the  Expedition  to  be  conducted  by  me  will 
read  all  three  variation  instruments  hourly  at — 

"  — h.  58m.,  —h.  59m.,  — h.  60m.,  — h.  61m.,  -^h.  62m.,  Gottingen  Time. 

"  Wbtpkboht." 
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36.  The  first  and  fifteenth  of  eaoh  month  were  fixed  as  term-days, 
reckoned  from  midnight  to  midnight,  Gottingen  Mean  Time.  The  readings 
are  to  be  taken  every  five  minutes,  at  the  completion  of  the  full  minutes, 
and  the  three  elements  are  to  be  observed  as  quickly  as  possible  after  each 
other  in  the  following  order :  horizontal  force,  declination,  vertical  force. 

37.  At  such  term-days  magnetic  observations  are  to  be  included  in  the 
plan  of  work,  and  are  to  be  taken  continuously,  for  instance,  each  20 
seconds  during  a  full  hour,  even  if  they  be  for  one  element  only.  In  the 
opinion  of  the  Conference  it  would  be  most  convenient  to  begin  an  obser- 
vation so  that  one  of  the  hours  of  observation  may  fall  on  the  first  hour  of 
the  first  of  January,  and  should  be  so  continued  through  the  period  of 
observation  that  at  each  succeeding  fortnightly  term-day  another  hour  is 
chosen  for  this  purpose. 

88.  The  exactitude  of  the  magnetic  observations  is  to  be  given  in  minutes 
for  the  declination,  and  to  the  fourth  decimal  place  for  horizontal  and 
vertical  force. 

39.  On  the  term-days  continuous  observations  of  the  aurora  borealis  are 
also  to  be  made.  In  addition  the  aurora  is  also  to  be  observed  from  horn- 
to  hour,  both  as  regards  form  and  approximate  position  as  to  height  and 
true  azimuth  bearings.  The  intensity  of  the  light  is  to  be  estimated 
according  to  four  grades. 

40.  The  individual  phenomena  of  the  aurora  are  also  to  be  made 
the  subject  of  precise  observation,  and  the  different  phases  are  to  be  noted, 
together  with  the  simultaneous  readings  of  the  magnetic  variation 
instruments. 

41.  As  the  greatest  possible  synchronism  in  the  readings  should  be 
aimed  at,  determinations  of  place  and  time  should  be  made  with  instru- 
ments fixed  at  the  stations  (Altazimuth  instrument,  and  Transit  instrument) 
which  should  not,  however,  prevent  the  use  of  good  reflecting  instruments. 
Every  effort  must  be  used  to  obtain  as  quickly  as  possible  a  suitable  deter- 
mination  of  position  (especially  longitude). 

Special  Observations. 

42.  The  Conference  earnestly  recommends  the  following  observations 
and  researches  to  the  attention  of  all  those  entrusted  with  the  preparation 
of  instructions  for  an  expedition,  or  who  are  caUed  to  take  part  in  one  of 
the  expeditions. 

43.  Meteorological. — The  decrease  of  temperature  with  height,  earth 
temperature,  the  temperature  of  snow  and  ice  at  different  depths  are  to  be 
determined. 

44.  Observations  of  solar  radiation  should  be  made,  as  well  as  those  of 
spontaneotLS  evaporation.  The  latter  should  be  determined  in  winter  by 
weighing  cubes  of  ice,  and  in  summer  by  means  of  atmometers. 

45.  Magnetioal. — Absolutely  synchronous  readings  from  time  to  time  of 
all  three  elements  of  terrestrial  magnetism,  with  a  view  to  the  exact  deter- 
mination of  the  relation  between  the  simultaneous  variations  of  horizontal 
and  vertical  force. 

46.  Earth  currents, — Observations  of  Earth  currents  in  close  connection 
with  the  magnetic  observations  and  the  phenomena  of  aurora  borealis. 

47.  Hydrographic  investigations. — Observations  of  currents,  and  the 
motion  of  ice — both  as  to  direction  and  force. 

48.  Deep-sea  soundinqsy  and  observations  on  the  physical  properties  of 
sea  water,  e.g,,  determination  of  temperature,  specific  gravity,  gaseous 
contents,  &c.,  and  with  this  object  the  ships  employed  in  the  expeditions 
should  especially  be  kept  in  view.  Wherever  possible  tidal  observations 
should  be  made  by  self -registering  apparatus. 

49.  Parallax  of  Tolar  light, — Determinations  of  the  height  of  the  aurora 
borealis  by  measurements  (for  instance  with  the  meteorographs  (wc)),  which 
should  be  made  by  detached  observation  parties,  taMng  when  possible 
simultaneous  observations  of  the  variations  of  declination. 
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50.  Observation  on  atmospheric  electricity,  on  astronomical  and  terrestrial 
refraction,  on  the  length  of  a  simple  seconds  pendulum,  on  the  formation 
and  growth  of  floating  ice  and  glaciers.  Collection  of  specimens  of  air  for 
analysis.  Observations  and  collections  in  the  domain  of  Zoology,  Botany, 
Geology,  &o. 

After  the  Conference  at  its  Fifth  meeting  had  discussed  further  details 
as  to  the  carrying  out  of  the  observations  during  the  proposed  Polar  expe- 
ditions, and  had  given  up  the  idea  of  communicating  them,  or  of  formu- 
lating them,  as  definite  resolutions  in  the  present  stage,  it  proceeded  to 
constitute  the  International  Polar  Commission  by  the  election  of  a 
President. 

M.  Neumayer  jvas  unanimously  elected  President  of  the  Commission, 
with  the  idea  that  it  would  thereby  be  possible  to  proceed  immediately  to 
the  execution  of  the  individual  resolutions,  in  so  far  as  this  initiative  lay 
with  the  Commission,  and  could  naturally  belong  to  it. 

At  the  Sixth  meeting  of  the  Conference  the  protocols  of  all  the  meetings, 
including  the  last,  were  confirmed,  and  the  President  then  declared  the 
Conference  to  be  closed. 

Buys  Baxlot. 
hoffmbyeb. 
Lenz. 
Masoart. 

MOHN. 

Neumateb. 
von  schleinitz. 
Wetpkboht. 
"Wyicandek. 
Members  of  the  International  Polar  Conference, 
Hamburg,  6th  October  1879. 


APPENDIX  IV. 


Sib,    .  Hamburg,  23rd  July  1880. 

In  compliance  with  the  request  of  the  International  Meteorological 
Committee,  published  in  the  Zeitachrift  fur  Meteorologie,  p.  278, 1  venture  to 
submit  the  following  proposal  to  the  Committee,  and  earnestly  to  recom- 
mend its  adoption,  believing  that  it  deals  with  a  very  essential  defect  in  the 
method  of  notation  and  publication  of  the  observations  at  present  pursued. 
The  more  precise  reasons  for  this  proposal  have  been  stated  by  me  in  an 
article  now  in  the  hands  of  Dr.  Hann,  and  will  be  printed  in  the  Zeitschrift. 
Dr.  Hann  has  kindly  undertaken  to  communicate  this  argument  to  &e 
Committee,  either  in  print  or  verbally. 

The  proposals  contained  under  heads,  1°  and  2°  are  in  direct  connection 
with  each  other,  as  the  carrying  out  of  the  first  is  the  preliminary  condition 
for  the  adoption  of  the  second.  A  third  point,  in  which  an  improvement  of 
the  notation  of  hydrometeors  appears  desirable,  although  not  so  urgent,  is 
the  publication  of  a  revised  list  of  international  symbols ;  as  those  publislied 
in  the  protocols  of  the  Vienna  Congress  and  of  the  Utrecht  Conference 
exhibit  many  imperfections  which  are,  I  believe,  of  an  accidental  nature, 
rather  than  of  principle.  It  would  lead  me  too  far  to  set  forth  in  detail  the 
objections  against  the  individual  symbols ;  the  accompanying  list  appears 
to  me  however,  as  regards  the  illustration  of  the  object :— elegance,  and 

facility  of  drawing  (e.^r.,  4  instead  of  <)  to  offer  considerable  advantages, 

and  yet  does  not  diflfer  in  all  points  more  from  the  two  mentioned,  than  the 
different  styles  of  writing  an  alphabet  do,  and  there  is  no  fear  therefore  of 
misunderstanding;  with  the  exception  perhaps  of  the  addition  of  the 
symbols  for  thunder  (instead  of  thunderstorm),  and  for  squalls,  about  the 
desirability  of  which  you  will  probably  agree  with  me. 
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As,  lioweyer,  I  hold  these  alterations  to  be  more  a  question  of  taste  and 
oonvenienoe,  than  a  real  need  of  science,  and  as  I  consider  them  more  as  a 
matter  of  detail  for  the  publishing  Meteorological  Institutions,  I  content 
myself  with  drawing  your  attention  to  them,  and  have  not  included  them 
in  the  proposals  whidi  I  made  to  the  Committee. 

Yours  respectf ull J, 

R  H.  Scott,  Esq.  Dr.  W.  Koppen. 

V  SilTer-thaw(«Raah-frost,"«Duft"). 
/^  Gla«c<l  Froet  (^"  Glatteis  *'). 
4*   Snow-drift. 


%  Ratn. 
^   Sdow. 

A    Soft  Hail  ("  Graupol 
^    Hail. 
^  Mist,  Fog. 
IX  Dew. 
I — I  Hoar-frost. 
0   Solar  CoroDa. 
3  Lunar  Corona. 
3  Lunar  Halo. 
O  Solar  Halo. 


— ^  Ice  Crystals, 
jr    Lightning. 

T  Thunder. 

^  Strong  wind. 

y  •  Rain  Squalls  (a.) 

/^\  Rainbow. 

^  Aurora. 

00   Dust  Haae  ("  Hohenrauch"). 
(a.)  In  the  same  way,  by  putting  the  proper  symbol  below  the  slanting 
arrow,  squalls  of  another  kind  may  be  denoted,  e.g,,  /  -X-  snow  squalls 
/  A    soft-hail  squalls,  /  •  thunderstorm  squalls.  ' 

Proposal  for  a  Befobk  of  the  Kotation  and  PcxBucATioy  of  Observatioks  of 

Rainpall,  Ac. 

1».  It  is  necessary  in  the  interest  of  climatology,  as  well  as  of  synoptical 
meteorology,  that  precaution  should  be  taken  by  suitable  alterations  m  the 
forms  for  observation  and  in  the  instructions  for  obseirers,  as  well  as  in  the 
form  of  publication,  for  the  unequivocal  record  of  the  hydrometeors  existing 
at  the  moment  of  observation  (especially  rain,  snow,  hail,  and  soft  hail). 
In  publication  this  can  be  effected,  by  making  the  columns  for  the  record  of 
cloud  observations  wideif,  so  that  the  above  signs,  together  with  the  exponents 
0  and  2  may  be  able  to  take  a  place  next  to  the  iigure  for  cloud,  if  at  the 
time  of  observation  one  of  the  specified  hydrometeors  existed  (in  the  event  of 
want  of  space,  the  most  important  would  suffice).  The  observer's  remarks, 
the  detailed  publication  of  which  is  very  desirable,  can  be  given  with  advanl 
tage,  according  to  Kupflfer's  method,  and  as  now  done  in  the  Annals  of  the 
Austrian  Central  Office,  at  the  side  of  the  tables,  where  they  are  not 
cramped  for  room. 

With  regard  to  the  term  *'  the  moment  of  observation,"  each  observation 
takes  altogether  a  certain  time,  the  observer  can  only  be  directed  to  make  a 
iixed  rule  for  the  rotation  in  which  the  individual  meteorological  elements 
are  to  be  observed,  and  to  refer  the  estimation  of  the  amount  of  cloud 
together  with  the  statement  whether  it  rains,  snows,  &c.,  to  a  definite 
specified  limit  of  time.  The  expression  "  Rain  in  showers, "  which  is  very 
suitable  for  the  remarks  because  very  characteristic,  which  is  denoted  by 
"p  "  in  the  Beaufort  scale,  is  therefore  of  course  to  be  entirely  avoided  in 
the  notation  of  the  weather  at  the  moment  of  observation,  as  well  aa  the 
likewise  indefinite  expression  "  rainy."  These  remarks  refer,  so  far  as 
regards  the  original  day-books  and  instructions,  to  observers  at 'sea  as  well 
as  to  those  at  fixed  stations. 

2°.  It  is  desirable  to  introduce  as  a  new  element  into  meteorological 
summaries  for  land  and  sea,  an  expression  for  the  "  duration  of  rain  "  or 
for  the  "  absolute  probability  of  rain,"  in  one  of  the  three  forms  •— 

^  r  XT  /.*  r  N 
— ,  -  N.,  or  — -, 
n         n  nd 

in  which  n  is  the  total  number  of  times  of  observation, 
r.  the  number  of  times  of  observation  with  rain. 
N.  the  total  number  of  hours  in  the  period  under  consideration 

(Month), 
d.  the  number  of  days  on  which  rainfall  is  noted. 
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Therefore  r 

-  =  the  "absolute  probability  of  rain." 

-]N  =  the  probable  total  continuance  of  rain  in  hours  in  the 
^  period  under  consideration. 

r  N" 

-^  =  the  average  duration  of  the  rain  upon  a  wet  day. 

Dr.  W.  KoppEN. 
APPENDIX  V.  '^' 


Det  Danske  Meteorologiske  Institut, 

Copenhagen,  11th  May  1880. 

In  a  treatise  upon  the  storms  of  the  Atlantic  Ocean,  copies  of  which  I 
have  had  the  honour  to  send  to  you*  honourable  CommiU^e,  I  have  en- 
deavoured to  demonstrate  how  it  would  be  possible  to  remedy,  to  a  certain 
extent,  the  disadvantage  of  the  situation  in  which  the  European  meteoro- 
logical service  is  placed^  owing  to  our  continent  being  bounded  on  the  west 
by  the  ocean ;  and  I  have  indicated,  as  a  practical  means,  the  establishment 
of  meteorological  stations  on  the  Faroe  Islands,  Iceland,  Greenland,  and 
the  Azores,  in  telegraphic  communication  with  Europe. 

I  leave  your  honourable  Committee  judges  of  the  value  of 'this  de- 
monstration, but  if  it  were  required  to  show  a  conclusive  proof  of  it,  I 
would  venture  to  draw  attention  to  the  fact  that  in  pronouncing  in  this 
sense  upon  the  scheme,  the  Committee  would  not  only  succeed  in  im- 
pressing upon  it  a  seal  of  authority  which  my  name  alone  is  far  from  being 
able  to  give  to  it,  but  that  it  might  become  a  powerful  support,  in  bringing 
the  scheme  to  a  practical  result. 

In  recommending  this  matter  to  your  Honourable  Committee,  I  cannot 
omit  adding  that  I  hold  myself  constantly  at  their  disposal  to  furnish  such 
information  on  this  subject  as  might  appear  necessary  or  desirable. 

N.  HOFFMETEB, 

Director  of  the  Danish  Meteorological  Institute. 
To  the  International  Meteorological  Committee. 


APPENDIX  VI. 


Det  Danske  Meteorologiske  Institut, 

Copenhagen,  22nd  May  1880. 

In  order  to  draw  up  the  meteorological  summaries  of  each  day,  and  to 
judge  of  the  importsuice  of  the  atmospheric  conditions,  as  well  as  their 
probable  consequences,  it  would  be  very  convenient  to  have  some  infor- 
mation, as  reliable  as  possible,  on  the  mean  values  and  extremes  of  the 
elements  of  the  weather  at  the  stations  which  serve  as  a  basis  for  the 
iiiternational  and  telegraphic  meteorological  service.  The  best  thing  would 
evidently  be  to  know  these  data  for  rather  short  periods,  for  instance  for 
pentades  or  decades,  but  the  means  and  extremes  even  for  each  month 
would  be  of  great  assistance. 

In  the  event  of  your  honourable  Committee  sharing  this  view,  I  would 
venture  to  request  it  to  take  care  that  the  materials  necessary  for  this  end 
w^ere  published  in  a  convenient  form,  either  by  each  individual  country, 
for  those  stations  for  wliich  the  telegraphic  reports  relating  to  the  weather 
are  sent  abroad,  or,  perhaps  still  better,  by  means  of  centralisation  in  one 
of  the  meteorological  institutions  ;  and  in  accordallice  with  communications 
received  from  the  other  meteorological  establishments. 

N.  HOPPMBTBB. 

To  the  International  Meteorological  Committee. 
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APPENDIX  VII. 


Berlin,  20th  January  1880. 
With  reference  to  the  preparation  of  a  meteorological  bibliography 
(§  9  of  the  Programme) ,  the  Se(X)nd  International  Meteorological  CongresB  at 
Borne  proposed  the  selection  of  the  printed  catalogues  of  the  libraries  of  the 
Brussels  Observatory  and  of  the  Meteorological  Society  of  London  as  a 
starting  point,  and  that  each  Central  Meteorological  Office  should  add  the 
tttiea  of  those  works  which  were  not  already  contained  in  those  catalogues  ; 
but,  with  respect  to  the  second  part,  containing  meteorological  memoirs, 
that  the  work  undertaken  by  Professor  Cleveland  Abbe  should  serve  as  a 
basis.  The  communications  made  to  be  by  some  meteorologists  who  have 
paid  special  attention  to  this  question,  as  well  as  my  own  researches  on  this 
subject,  have  induced  me  respectf ally  to  submit  a  few  detailed  proposals 
to  the  International  Meteorological  Conunittee. 

1°.  Catalogue  of  separate  meteorological  works. 

On  a  close  examination  of  the  above-mentioned  Brussels  and  London 
Catalogues,  one  is  easily  convinced  that  it  is  not  practicable  to  select  them 
as  a  starting  point,  as  they  are  already  methodicaUy  arranged.  Assiuning 
that  the  Central  Meteorological  Offices  possess  either  a  card-catalogue 
arranged*  according  to  names  of  authors,  on  a  methodically  classified 
catalogue,  or  merely  a  register  of  books  received,  or,  lastly,  only  a  position 
catalogue,  it  would  in  all  four  cases  be  equally  tedious  to  pick  out  those 
works  which  were  not  contained  in  the  printed  catalogues  in  question, 
especially  so  in  those  many  works  which,  owing  to  their  manifold  contents, 
would  naturally  be  quoted  several  times.  This  procedure  would  only  be 
rational  when  the  printed  catalogue,  which  was  to  serve  as  a  basis,  was 
arranged  strictly  alphabetically  according  to  authors.  Hence  it  appears 
to  me  best  to  give  up  entirely  all  reference  to  those  catalogues,  and  to 
request  from  each  central  office  simply  a  copy  of  its  manuscript  catalogue, 
however  it  may  be  arranged.  The  combination  of  all  titles  received,  aiter 
the  duplicates  have  been  examined  and  struck  out,  taken  in  connection  with 
the  material  contained  in  the  published  catalogues  of  Brussels  and  London, 
and  any  other  material  which  may  be  available  would  furnish  a  tolerably 
complete  catalogue  of  separate  meteorological  works.  In  addition  to  these 
contributions  of  individual  institutions,  an  examination  should  be  made  of  all 
those  published  catalogues  which,  although  not  specially  devoted  to 
Meteorology,  contain  works  in  the  domain  of  this  science.  I  have  en- 
deavoured to  acquaint  myself  with  the  condition  of  the  literature  in 
question,  and  can  say  that  at  least  about  40  such  catalogues  exist.  General 
bibliographical  works,  second-hand  catalogues,  &c.,  which  are  mostly  issued 
by  booksellers,  are  also  of  the  greatest  use  for  such  a  work,  especially  in 
those  issued  by  German-speaking  countries,  where  the  book  trade  has 
been  carried  on  so  methodically  for  .a  long  time,  the  titles  of  all  works 
containing  Meteorology,  which  have  appeared  in  the  trade,  are  very  easily 
accessible. 

It  appears  to  me,  finally,  that  it  would  be  a  great  guarantee  for  the  com- 
pleteness of  the  proposed  work  if  the  surprisingly  extensive  manuscript 
catalogrue,  which  Mr.  J.  Symons,  of  London,  has  compiled  in  24  foUo 
volumes,  were  utilized  in  the  preparation  of  the  catalogue.  I  have  myself 
inspected  this  work  during  a  stay  in  London,  and  can  say  that  I  know  of 
nothing  more  complete  in  this  subject.  Mr.  Symons  has  expressed  his 
wiUin^ess,  in  a  letter  to  me  of  which  a  copy  is  annexed,  to  place  the 
material  which  he  has  collected  at  the  disposal  of  the  Committee,  on  con- 
dition that  it  would  defray  the  cost  of  extracting  the  titles  of  the  meteoro- 
logical works.  If  we  assume  that  the  expense  of  copying  100  titles, 
including  the  price  of  cards,  would  cost  4s.,  the  Central  Office  at  Vienna,  of 
whidi  the  library,  according  to  a  communication  from  Dr.  Hann,  numbers 
about  3,600  meteorological  works,  would  have  to  make  an  outlay  of  about 
71.  for  this  purpose ;  and  this  sum  would  be  generally  proportional  for  the 
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other  institutionB.  I  estimate  the  cost  of  the  extraction  of  Mr.  Symons' 
catalogue  at  about  15L,  which  would  have  to  be  borne  in  common.  With 
respect  to  the  preparation  of  the  raw  material,  I  shall  only  remark  that  here 
also  uniformity  in  the  work  is  a  principal  condition  of  success.  All  titles 
must  be  copied  on  to  cards  of  the  same  size,  say  like  the  one  annexed, 
which  Professor  Cleveland  Abbe  has  used,  and  according  to  correct  biblio- 
graphical principles  :  (1)  surname  of  the  author ;  (2)  initials  of  christian 
names ;  (3)  exact  titles  of  the  work  ;  (4)  what  edition ;  (5)  place  of  publi- 
cation ;  (6)  year  of  publication  (of  the  edition  in  question) ;  (7)  numbers  of 
volumes,  parts,  &c.  ;  (8)  size  of  the  work.  The  titles  of  works  in  the 
following  languages :  French,  Italian,  Spanish,  Portuguese,  Boumanian, 
German,  English,  Dutch,  Danish,  Norwegian,  Swedish,  need  only  be  given 
in  their  origmal  language,  but  works  written  in  any  otiier  but  the  above 
languages  must  also  be  translated  into  (say)  French. 

2°.  Catalogue  of  Meteorological  memoirs,  &c. 

With  regard  to  the  second  portion  of  the  proposed  bibliography,  con- 
taining meteorological  articles  which  have  appeared  in  journals  and 
periodical  proceedings  of  learned  societies,  &c.,  I  beg  in  the  first  place  to 
draw  attention  to  the  annexed  copy  of  a  letter  from  Professor  Cleveland  Abbe, 
who  has  at  the  present  time  {Zeitschrift  der  oesterrewhiscTien  Gesellschaft  fur 
MeteorologWf  Feb.  1879)  already  used  the  Koyal  Society's  Catalogue  as  a  basis 
of  this  work,  as  I  had  proposed  to  do.  If  then  Professor  Cleveland  Abbe*s 
work  were  used  as  a  starting  point — and  there  appears  to  be  no  reason 
against  it,  especially  as  he  himself  so  willingly  places  it  at  our  disposal — 
he  would  have  to  be  paid  the  cost  of  copying,  amounting  to  about  90L 
Professor  Abbe  estimates  the  number  of  titles  extracted  from  the  first  six 
volumes  of  the  Catalogue  in  question  at  about  23,000.  In  the  meantime  the 
7th  and  8th  volumes  of  this  Catalogue  of  Scientific  PaperSf  embracing  the 
period  from  1864  to  1873,  have  appeared,  so  that  the  cost  of  extraction  of 
these  volumes  has  to  be  added.  As,  however,  in  the  preparation  of  this 
work  all  smaller  notices  and  remarks,  which  often  contain  important  com- 
mimications,  as  well  as  all  articles  which  contain  in  the  main  only  observa- 
tions, without  discussions  of  any  length,  have  been  systematically  omitted, 
all  periodical  papers  specially  devoted  to  Meteorology  must  be  searched 
afresh  in  this  respect,  in  the  same  way  that  MM.  Houzeau  and  Lancaster 
have  done  with  astronomical  journals  in  the  preparation  of  their  excellent 
classified  Bibliography  of  Astronomy.  I  have  endeavoured  to  find  out  all 
the  journals  which  are  either  wholly  devoted  to  Meteorology,  or  in  connexion 
with  a  kindred  science,  and  they  number  33,  some  of  which,  however,  only 
existed  for  a  few  years  and  have  long  since  ceased.  This  number  will, 
no  doubt,  surprise  many  persons. 

It  is  evident  that  notwithstanding  the  defects  of  the  Catalogue  of  Scientific 
Papers  it  must  serve  as  a  basis  of  the  work,  if  we  consider,  on  the  one  hand, 
how  meteorological  articles,  especially  in  tiiepast,  are  to  be  found  dispersed 
through  all  possible  journals,  of  geography,  medicine,  statistics,  and  agri- 
culture, and  when  we  know,  on  the  other  hand,  how  great  and  manifold 
the  number  of  papers  extracted  for  that  catalogue  is. 

For  this  second  part  of  the  bibliographv  we  further  possess  valuable 
preliminary  works  in  the  bibliographical  publications  of  some  Academies, 
of  which  I  would  especially  mention  those  of  St.  Petersburg,  Berlin,  and 
Brussels,  (in  addition  to  the  Eoyal  Society). 

The  last  and  most  difficult  question  of  tiie  scheme  appears  to  me  to  be 
this—if  the  material  is  collected  as  completely  as  possible,  who  would 
examine,  arrange  .and  get  it  printed ;  and  out  of  what  funds  should  the 
costs  incurred  be  defrayed  ?  Should,  say,  one  Central  Institution  perform 
this  task,  while  a  second,  third,  &c.  should  undertake  the  carrying  out  of 
other  works  of  an  international  character  ? 

I  do  not  venture  to  express  any  opinion  on  this  matter  here,  but 
think  I  have  shown  in  the  foregoing  remarks,  that  by  a  closer  examination 
of  the  question  how  the  -  materials  for  the  preparation  of  a  meteoro- 
logical bibliography  are  to  be  obtained,  so  many  points  of  detail  crop 
up  to.be  settled,  mat  it  appears  to  me  that  the  International  Meteoro- 
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logical  Committee  will  not  be  able  to  diflcuBS  them  thoroughly  at  its 
meetings,  if  it  has  the  same  character  as  the  former  Permanldnt  Ck>mmittee. 
If,  however,  any  good  result  is  to  be  arrived  at  in  this  direction,  it  will  not 
be  possible  for  the  Committee  to  do  otherwise  than  appoint  a  Special  Com> 
mission  for  this  question,  either  restricting  itself  to  its  own  members,  or 
obtaining  advice  &om  specialists  outside  its  own  body.  In  the  same  way 
a  Committee  of  the  British  Association  for  the  Advancement  of  Science 
some  years  ago  prepared  a  valuable  report  upon  a  similar  subject — 
The  Bibliography  of  Mathematical  Tables.* 

A  careful  study  of  the  preceding  question  has  led  me  to  this  conclusion, 
and  as  author  of  the  proposal  which  the  Congress  at  Home  favourably 
received,  I  feel  it  my  duty  to  draw  the  attention  of  the  International 
Meteorological  Committee  appointed  by  that  Congress  to  the  matter. 

GusTAV  Hblljian. 
R.  H.  Scott,  Esq.,  F.RS., 

Secretary  International  Meteorological  Committee. 


62,  Camden  Square,  London,  N.W., 
Dbae  Sib,  July  25th,  1879. 

I  AM  quite  ready  to  do  all  that  I  can  to  assist.  My  catalogue,  as  you 
know,  is  the  result  of  nearly  20  years'  search,  and  is  I  believe  the  fullest  in 
existence,  as  regards  separate  works  and  reprinted  articles. 

It  is  arranged  strictly  alphabetically  under  author's  names,  the  plan 
which  I  think  best  for  a  universal  catalogue. 

It  contains  Astronomy,  Climatology,  Magnetism,  and  Meteorology. 

I  think  that  the  course  to  be  adopted  would  be  for  me  to  go  through  the 
volumes  and  mark  all  works  coming  under  the  heads  of  Meteorology  and 
Climate,  and  then  let  my  own  copyists  take  out  all  these  titles  on  stiff 
paper  and  send  them  to  whoever  prepares  the  catalogue.  Although  this 
involves  taking  out  some  hundreds  of  titles  which  are  already  in  (say)  the 
Brussels  catalogue,  I  believe  that  it  would  be  both  safer  and  cheax)er  than 
trying  to  select  titles  not  yet  pubHshed. 

The  slip  titles,  whence  the  catalogue  of  the  Meteorological  Society  was 
compiled,  are  still  preserved,  and  could  be  lent  for  a  few  months  without 
mudi  inconvenience. 

I  think  if  these  two  sets  were  incorporated  and  put  in  type,  proofs>night 
be  sent  to  each  Central  Meteorological  Institute  with  a  request  that  all 
additions  should  be  written  on  stiff  paper  slips  of  a  specified  size.  These 
additions  being  collected  and  inserted,  your  catalogue  would  be  complete. 

In  conclusion,  I  have  only  to  state  that  although  it  would  be  quite 
reasonable  for  me  to  ask  some  pecuniary  return  for  the  time  I  have  devoted 
to  the  compilation  of  my  own  catalogue,  I  do  not  do  so.  I  leave  that 
entirely  to  the  decision  of  the  Permanent  Committee ;  but  as  I  hold  no 
Government  appointment,  receive  no  salary  whatever,  and  have  to  pay  for 
all  copying,  it  will  be  necessary  to  arrange  for  defraying  its  cost.  I  cannot 
tell  the  amount,  but  probably  the  best  plan  would  be  a  specified  sum  for 
each  hundred  titles.  I  do  not  at  all  know  the  number  of  meteorological 
entries,  but  the  entire  catalogue  fills  24  folio  volumes. 

«        ^     ^  ^  „  ^*^'  Symon^. 

Herm  Dr.  G.  Hellmann. 


*  Published  in  the  Report  for  1873. 
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Specimen  of  Card. 


Dbab  Sib,  Waflhington,  Augoet  22iid,  1879. 

YouB  letter  of  the  6th  was  received  to^y,  and  I  will  reply  that 
I  shall  be  very  glad  to  assist  in  your  Bibliography  of  Meteorology  so  far  as 
I  may  be  able. 

In  1874  or  1875  I  was  officially  assured  that  the  Royal  Society  of 
London  did  not  contemplate  publishing  an  index  by  subjects  as  promised 
in  the  introduction  to  the  first  volume  of  the  "Boyal  Society  Catalogue  of 
Scientific  Papers. "  I  therefore  at  once  began  a  systematic  examination  of 
every  title  in  this  latter  <)atalQgue,  affixing  a  mark  to  each  one  that  in  any 
way  related  to  Meteorology  and  its  application  to  other  sciences  or  arts. 

I  have  thus  examined  every  title  in  the  first  six  volumes,  and  an 
amanuensis  whom  I  employed  for  this  purpose  has  copied  the  titles  upon 
cards  of  uniform  size,  as  specimens  of  which  I  enclose  a  few  that  were 
rejected  for  some  defect.  Numerous  errors  of  printing,  &c.  were  corrected 
in  the  course  of*  this  work.     The  seventh  volume  I  have  as  yet  only 
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partially  examined  and  have  not  begun  to  copy.  I  have  estimated  that  my 
total  outlay  upon  this  work  has,  thus  far,  amounted  to  about  450  dollars 
(90Z.  sterling).  The  cards  are  arranged  alphabetically  in  the  order  in  which 
they  are  copied.  My  intention  has  been  to  further  examine  and  copy  in 
sinular  manner  the  titles  given  in  the  7th  and  8th  volumes  of  the  Eoyal 
Society  Catalogue,  and  then  to  consult  numerous  other  summary  informa- 
tion, beginning  with  Poggendorff  (Bib.  Lit.  Handworterbuch),  and  Beuss 
(Oommentationes),  etc.  etc. 

This  card  catalogue  was  originally  intended  onl  v  for  my  own  personal 
use,  but  if  the  **  Permanent  CJommittee  "  or  yourself  personally  will  repay 
me  the  expenses  that  I  have  incurred,  and  will  undertake  to  complete  and 
publish  the  bibliographical  work,  giving  me  some  credit  for  what  I  have 
done,  then  I  will  transfer  to  you,  or  the  Ck>mmittee,  all  of  my  cards  as  a 
nucleus  for  your  further  work 

GiiBVBLAKD  Abbe. 
Herm  Dr.  Gustav  Hellmann. 


Berlin,  July  20th,  1880. 

In  continuation  of  my  communication  of  the  20th  January  last  addressed 
to  the  International  Meteorological  (Committee  as  to  the  possibility  of  the 
preparation  of  a  general  meteorological  bibliography,  as  proposed  at  the 
Congress  of  Bome,  I  now  venture  to  make  a  few  further  remarks,  intended 
to  throw  light  upon^the  purely  practical  side  of  the  question,  which  is  at 
present  the  most  important.  In  doing  this  I  omit  entirely  all  reference 
to  the  third  portion  of  the  work,  the  Catalogue  of  Meteorological  Obser- 
vations hitherto  taken,  because  this  must  be  prepared  by  the  Central 
Offices  themselves,  and  because  no  accurate  account  of  the  extent  and  cost 
of  the  same  can  be  obtained  at  the  commencement. 

The  natural  starting  point  of  the  following  calculation  of  expenses  is  an 
estimate  as  reliable  as  may  be  of  the  extent  of  the  projected  biblio- 
graphy, including  both  separate  works  as  well  as  articles  and  notices.  I 
start,  therefore,  with  the  published  Brussels*  Catalogue,  as  the  most  copious 
of  the  special  catalogues  in  question,  and  with  the  new  bibliographical  work 
which  MM.  Houzeau  and  Lancaster  are  compiling,  of  the  Bibliography  of 
Astronomy. 

The  Brussels'  Catalogue  contains  about  1,500  titles  in  Meteorology  and 
Terrestrial  Magnetism,  of  which,  however,  scarcely  the  half  (700)  are  of 
separate  works.  If  we  assume,  then,  that  in  reality  eight  or  nine  times 
more  such  works  exist,  we  obtain  an  aggregate,  in  round  numbers,  of 

60,000  titles 
of  separate  published  works. 

The  probable  number  of  titles  of  articles  and  notices  I  calculate  from 
analogy  of  the  collection  which  MM.  Houzeau  and  Lancaster  have 
obtained  from  the  Boyal  Society  Catalogue  and  from  scientific  journals  for 
the  above-mentioned  Bibliography  of  Astronomy.  The  BoyaL  Society  Cata- 
logue produced  16,000  titles,  the  examination  of  scientific  journals  gave 
14,000  more,  making  30,000  titles  altogether.  If  we  assume,  then,  that 
Astronomy,  as  the  elder  sister  of  Meteorology,  must  possess  a  much  more 
abundant  literature  than  the  latter,  we  may  take  an  aggregate,  in  round 
numbers  of 

25,000  titles 

of  meteorological  articles  as  not  being  too  low.*  On  the  whole,  therefore, 
we  could  reckon  on  31,000  titles,  or  to  take  too  high  rather  than  too  low  a 
figure,  say 

32,000  titles. 

As  the  proposed  bibliographical  work  should  receive  a  convenient 
lexicon-octavo  form,  there  might  be  on  one  page  (two  columns  to  a  page) 
25  tities,  together  with  occasional  small  bibliographical  notices,  and  about 

*  If  Professor  Clevoland  Abbe  has  extracted  about  28,000  titles  from  the  Koyal 
Society  Catalogue  alone,  this  was  owing  to  a  too  wide  limitation  of  the  domain 
(partially  including  pure  physics,  &c.  &c.) 
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400  titles  oonveniently  biought  into  one  sheet,  so  that  the  whole  work 
would  take  80  sheets, 

Tiz. :—  Ist  Part  (separate  works)  say  25  sheets 

2iid  Part  (Articles  and  notices)  say  55  ^eets. 

I  am  indebted  to  some  of  the  leading  publishers  and  printers  in  Leipzig 
and  Berlin  for  the  following  technical  account  of  the  preparation  of  such 
a  work : — 

Per  sheets  16  pages^  32  columns ;  edition  of  500  copies. 

£     8.     Ch 

For  setting  up       -  -  -    4  10    0 

For  press- work  and  printing        -    0  12    0 
For  paper  -  -  -  -    0  13    0 


Total    -  -    5  15    0 


For  every  additional  100  copies,  i.e.,  reprint,  Ss,  6d.  for  printing  and  paper 
should  be  added. 

These  prices  would,  however,  be  much  ijicreased  if  the  manuscript  were 
illegible,  and  consequently  many  corrections  necessary,  or  if  subsequent 
insertions  were  made.  If  we  do  not  take  both  extreme  cases  and  reckon  the 
unavoidable  cost  of  correction  at  only  20%  of  the  above  sum,  the  printing 
per  sheet  would  cost : — 

£    8.    d. 

7  13    0  }  *^'  ^^  edition  of  |  ^  ^^  |  copies. 
In  the  event  of  the  latter  case,  viz.,  an  edition  of  1,000  copies — and  such 
a  work  would  retain  its  value  for  centuries — the  technical  cost  of  prepara- 
tion would  be,  for 

£ 
Setting  up,  printing,  and  paper  -    632 

Bookbinders'  work        -  -  -      15 

Title,  and  binding  in  boards    -  -      10 

Total    -  -    657 

It  is  much  more  difficult  and  uncertain  to  estimate  approximately  the 
cost  of  the  preparation  of  the  manuscript  for  the  press.  In  the  following 
attempt  at  such  an  estimate,  I  make  in  the  first  place  the  two  preliminary 
conditions : — 

1°.  That  the  preparation  of  the  work,  after  the  principles  have  been 
internationally  agreed  upon,  shall  be  entrusted  to  one  or  several  competent 
persons. 

2^.  That  the  individual  Central  Offices  will  do  their  utmost  to  furnish 
the  raw  materials  gratis. 

The  best  thing  appears  to  me  to  take  an  actually  printed  titie  as  the  unit 
for  the  calculation  of  the  cost,  and  to  estimate  the  cost  of  compilation  at 

31  centimes  (say  M.)  per  title, 
assuming  that  a  portion  of  the  editorship  (the  last  revision  and  critical 
supervision)  is  done  without  cost,  or  at  least  at  a  cost  not  corresponding  to 
the  trouble  and  labour  of  such  an  arduous  undertaking  as  the  preparation 
of  any  general  bibliography. 

If  we  assume  that  the  extraction  of  the  Boyal  Society's  Catalogue  can  be 
purchased  from  Professor  Cleveland  Abbe  for  902.,  and  that  the  extraction 
of  Mr.  Symons*  manuscript  catalogue  could  be  bought  for,  say  15/.,  and 
tiiat  the  acquirement  of  other  appropriate  catalogues,  &c.,  would  cost  301., 
the  whole  cost  of  compilation  might  be  reckoned  as  follows : — 

£ 

Compilation  of  32,000  tities        -  -  -    400 

Professor  Cleveland  Abbe's  catalogue  -  -      90 

Mr.  Symons*  catalogue  -  -  -  -      15 

.    Purchase  of  other  catalogues,  &c.  -  -      30 

Total    -  -    535 
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The  aggregate  cost  of  a  bibliography,  80  sheets  thick,  and  an  edition  of 
1,000  copies,  would  consequently  amount  to— 

£ 
Cost  of  technical  production        -  -        657 

Cost  of  editorship  -  -  -        535 

Total    -  -  ^^,192 

That  this  result  of  our  calculation  of,  in  round  numbers,  1,200L  would  be 
approximately  correct,  is  shown  by  the  comparison  with  the  cost  of  the 
bibliography  of  Astronomy,  which,  according  to  the  kind  communication  of 
the  authors,  amounted  to  1,000Z.,  in  which,  howeyer,  scarcely  any  cost  for 
editorship  is  included,  as  MM.  Houzeau  and  Lancaster,  respectively 
Director  and  Librarian  of  the  Boyal  Observatory  of  Brussels,  were  not ' 
specially  paid ;  otherwise,  the  expense  would  not  have  amounted  to  less 
than  1,400Z. 

On  the  ground  of  the  foregoing  discussion,  we  thus  arrive  at  the  conclu- 
sion that  the  possibility  of  the  production  of  a  general  Meteorological 
bibliography  is  dependent  upon  the  fulfilment  of  the  following  three 
conditions : — 

1°,  That  the  Central  Meteorological  Offices  should  furnish  a  copy  of  the 
catalogues  of  their  libraries  or  of  certain  portions  of  them,  free  of 
cost. 

2^.  That  a  competent  person  should  tmdertake  the  superintendence  of 
the  whole,  according  to  principles  to  be  agreed  upon  inter- 
nationally. 

3°.  That  the  sum  of  1,200Z.  should  be  collected  by  international  contri- 
butions, by  subscriptions,  or  by  other  means. 

The  possibility  of  success  will  depend  essentially  on  the  third  point — the 
money  question.    I  will  make  a  few  further  remarks  upon  this  pomt. 

The  sale  of  the  Meteorological  Bibliography  would  naturally  be  relatively 
small ;  with  the  exception  of  scientific  institutions  and  scientific  men,  we 
can  only  reckon  upon  the  larger  public  libraries  as  purchasers  ;  and  even 
if  the  Litemational  Meteorological  Committee  should  use  all  its  influence 
in  the  collection  of  a  number  of  subscriptions,  at  the  be^t  scarcely  250 
subscribers  would  be  found.  It  may  serve  as  a  comparison  that  only  150 
persons  subscribed  for  the  Bibliography  of  Astronomy.  If  then  the  work 
were  sold  at  2Z.  10«.  per  copv,  250  copies  would  only  fetch  625Z.,  or  not  one 
half  of  the  actual  expense,  for  perhaps  20  per  cent,  of  the  receipts  would, 
in  this  case  (subscription)  fall  to  the  commission  agent,  who  for  the 
remaining  copies  sold  in  the  book  trade  would,  as  usual,  taJ^e  fully  50  per 
cent,  of  Uie  published  price.  Therefore,  only  in  the  most  favourable  case, 
of  the  remaining  750  copies  being  sold  in  the  trade,  and  a  real  income  of 
i  X  750  X  50ff.  =  937Z.  10^.  being  made,  would  tiie  total  cost  be  fully 
covered. 

It  will  be  seen  that  this  is  impossible  for  the  present :  all  requirements,  for 
the  time  being,  would  be  satisfied  b^  the  sale  of  say  250  copies,  and  it  is  only 
on  account  of  the  bibliography  having  a  lasting  value,  and  in  the  course  of 
years  losing  little  of  its  sialeability,  that  it  might  happen  ihat  after  50 
years,  or  more,  the  whole  edition  of  1,000  copies  would  be  exhausted. 
Therefore  the  plan  of  subscriptions  cannot  lead  to  the  desired  end, 
because  the  cost  of  the  work  must  be  covered  at  once,  and  there  only 
remains  the  possibility  of  obtaining  the  fimds  by  international  means,  if 
the  preparation  of  the  work  is  not  undertaken  by  an  individual  country,  as 
has  been  done  by  Belgium  for  the  Bibliography  of  Astronomy  in  such  a 
very  creditable  manner. 

6,  for  instance,  30  bodies  cover  the  cost  by  contributions  of  40^.  each, 
for  which  they  would  receive  a  certain  number  of  copies  gratis,  a  portion  of 
the  outlay  might,  in  some  years  be  refunded  to  them,  so  that  they  would 
have  to  bear,  say,  only  the  half  of  the  actual  expense,  viz.  20^.  We  might 
even  assume  the  favourable  case,  that  the  whole  edition  of  1,000  copies  would 
be  sold,  and  that  the  contributors  might  make  a  profit  of,  say  9Z.,  viz.  : — 

Six  free  copies  representing  a  value  of  15Z. 


Digitized  by 


Google 


45 

If  the  net  gain  of  the  sale  of  the  remainiug  copies  reaches 
I  X  820  X  60».  =  1,025Z. 

£  s.  //. 
for  distribution  among  the  30  copies,  each  would  receiye  34  3  0 
in  addition  to  the  value  of  the  free  copies  .  -      15    0    0 


£49    3    0 
The  expenses  being        -  -  -  -      40    0    0 


Leaving  the  gain  ....     £9    3     0 

This  method  of  procedni-e  would,  therefore,  not  be  unlike  shareholding. 
Without  wishing  to  speak  of  an  actual  gain,  I  wish  to  show  by  this  example 
that  the  expenses  for  individual  bodies  would,  in  fact,  not  be  so  great  as 
might  appear  at  first  sight. 

G.  HeiiIiMANn. 


APPENDIX  VIIL 


Rbpliks  to  the  Circular  as  to  the  carrying  out  of  the  Resolutions 
of  the  Congress  of  Roaie. 

ClECULAR. 

International  Meteorological  Committtee, 
Sir,  St.  Petersburg  and  London,  30th  October  1880. 

In  the  sixth  sitting  of  its  meeting  at  Berne  the  Committee  read 
through  the  resolutions  of  the  International  Congress  of  Meteorologists  at 
Rome,  a  resum^  of  which  will  be  found  in  Appendix  XI.  of  the  Report  of 
Proceedings  of  that  Congress.  From  the  information  which  the  members 
of  the  Committee  gave  verbally  on  this  occasion  respecting  the  carrying 
out  of  these  resolutions  in  their  countries,  the  Committee  decided  that  it 
would  be  useful  to  publish  these  data  in  the  Appendix  to  the  protocols  of 
its  meeting,  and  resolved  to  request  all  the  directors  of  meteorological 
systems  to  furnish  similar  information  to  the  Committee.  In  this  way  the 
Appendix  in  question  would  give  a  more  complete  idea  of  what  had  been 
done  generally  in  carrying  out  the  decisions  and  the  wishes  of  the  Congress 
of  Rome. 

You  are  requested  therefore  to  be  good  enough  to  communicate  as  soon 
as  possible  to  Mr.  R.  H.  Scott  (Meteorological  Office,  116,  Victoria  Street, 
London)  the  remarks  which  you  have  to  make  respecting  the  carrying  out 
of  the  resolutions  of  the  Congress  of  Rome  in  your  country. 

Accept,  &c. 
(Signed)        H.  Wild,  President, 

R.  H.  Scott,  Secretary, 
For  the  International  Meterological  Committee. 

Analysis  op  the  Replies  to  the  pbbceding  Circular. 

Replies  have  been  received  from  the  following  gentlemen : — 

Austria  -  -  -  Vienna  -        -  -  Dr.  J.  Hann. 

Baden     -  -  -  Carlsruhe       -  -  Dr.  Sohncke. 

Denmark  -  -  Copenhagen  -  -  Capt.  Hoffmeyer. 

France  -  -  -  Paris      -         -  -  Prof.  Mascart. 

Germany  -  -  Berlin    -         -  -  Dr.  Hellmann. 

,,  -  -  Hamburg       -  -  Dr.  Neumayer. 

^'i^dSd^'''.*''^ }  ^^^^^"       ■     •^'^'  ^-  s^^"- 

Holland  -  -  Utrecht  -  -  Prof.  Buys  Ballot. 

Hungary  -  -  Buda-Pesth  -  -  Dr.  Schenzl. 

Italy      -  -  -  Pavia     -  -  -  Prof.  Cantoni. 

Norway  -  -  -  Ohristiania  -  -  Prof.  Mohn. 
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-  Lisbon  -        -  -  Oapt.  de-Brito-Capello. 

-  St.  Petersburg  -  Prof.  Wild. 

-  Leipzig  -  -  Prof.  Bruhns. 

-  Maorid  -  -  Senr.  Aguilar. 

-  Ziirich   -         -  -  Dr.  Billwiller. 

-  Stuttgart       -  -  Prof.  Schoder. 


For  Denmark  and  Spain  respectively  Oapt.  Hoffmeyer  and  M.  Aguilar 
state  that  they  carry  out  their  operations  in  conformity  with  the  resolu- 
tions of  the  Congress  of  Rome.  In  all  other  cases  the  special  replies  will 
be  found  under  the  heads  of  the  different  countries,  arranged  in  alpha- 
betical order,  br^t  only  with  reference,  to  such  resolutions  as  call  for  such 
replies. 

Besolutioxi  4. 

"  The  Congress  proposes  that  each  country  be  invited  to  establish  at  a 
certain  number  of  points,  regard  being  paid  to  local  conditions,  stations 
at  which  continuous  observations  should  be  made  by  means  of  self- 
recording  instruments,  or  else  hourly  observations  during  several  t«rm- 
days  in  each  month,  or  lastly  continued,  equidistant,  and  frequent 
observations  (eight  times  a  day  at  least),  in  order  to  obtain  the  necessary 
data  for  reducing  to  true  means  the  ineans  of  observations  made  twice  or 
thrice  a  day  at  ordinary  stations." 

AusTfiiA. — Cracow,    Fiume,   Klagenfurt,    Kremsmiinster,   Lesina,    Pola, 
Prague,  and  Trieste  are  supplied  with  self-recording  instruments. 
The    mountain    stations  of   Obir  and    the   Skhafberg  have  only 
barographs. 
Baden. — There  are  no  stations  of  the  first  order. 

Belgium. — Continuous  observations  have  been  made  by  means  of  self- 
recording  instruments  at  Brussels  for  the  last  40  years.  Automatic 
apparatus  on  von  Rysselberghe's  principle  will  be  shortly  erected 
at  Ostend,  Arlon,  and  Maeseyck ;  that  is  at  the  three  comers  of  the 
kingdom. 
France. — There  are  several  stations  which  comply  with  the  requirements 
of  this  question  ;  e.g.,  Pare  St.  Maur,  Lyons,  Clermont  Ferrand,  St. 
Martin  de  Hinx,  &c. 
Germany. — Berlin.    Two-hourly  observations  of  temperature  and  wind  are 
taken  at  the  Powder  Magazine  at  Mecklenburg  Schwerin,  and  will 
be  published  from  January  1880. 
Germany. — Hamburg.    In  the  system  of  the  Deutsche  Seewarte,   and 
therefore  on  the  coast  of  Germany,   the   following  stations  are 
designated  as  normal  observing  stations  of  the  first  order : — 

1.  Memel.      Barograph    and    anemograph,    and    all    the    other 

instruments. 

2.  Neufahrwasser.  Do.  do. 

3.  Swinemiinde.  Do.  do. 

4.  Wustrow.  Do.  do. 

6.  Kiel.  Do.  do.    and    a 

thermograph. 

6.  Hamburg.  A  double  series  of  self-recording  instruments,  and 
all  other  instruments. 

7.  Sylt.    Barograph  and  anemograph,  as  Memel,  &c. 

8.  Wilhelmshafen.  Do.  do. 

9.  Borkum.-  Do.  do. 

It  is  proposed  to  publish  the  results  of  the  self-recording  appa- 
ratus in  tabular  form :  1878  will  soon  be  reach^,  and  contains  the 
results  from  four  stations  only ;  1879  will  have  five  or  six. 

10.  Leipzig  is  a  station  of  the  first  order. 

11.  Munich  has  self-recording  apparatus  of  old  pattern,  but 
without  an  anemometer. 

12.  At  individual  observatories  (astronomical)  there  are  baro- 
graphs and  thermographs,  and  at  some  places  anettiometers  in  con- 
nexion with  automatic  tide  gauges. 

13.  Kaiserslautcrn.  A  station  of  the  first  order  has  been  esta- 
blished this  year. 
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14  Magdebnrg.  A  station,  with  self-recording  apparatus,  is  the 
property  of  the  publisher  of  the  '*  Magdebnrger  Zeitung." 

15.  At  Frankfort-on-the-Maine  the  Physical  Association  has  esta- 
blished an  observing  station,  with  barograph,  thermograph,  and 
anemograph. 
•  Great  Britain  and  Ireland.— In  addition  to  the  seven  observatories  in 
connexion  with  the  Meteorological  Office, — ^Aberdeen,  Armagh, 
Falmouth,  G-lasgow,  Kew,  Stonyhurst,  and  Valencia, — the  obser- 
vatories of  Greenwich  and  Oxford  (the  Radcliffe  Observatory)  possess 
complete  outfits  of  self-recording  apparatus. 

In  addition,  the  Bidston  Observatory  (Liverpool),  and  that  of  the 
Earl  of  Crawford  at  Dunecht,  possess  barographs.  And  there  are 
numerous  anemographs  on  the  coast. 

Holland. — ^At  Utrecht,  pressure,*temperature,  and  magnetic  declination, 
as  well  as  the  force  and  direction  of  wind,  are  recorded  continuously 
on  the  Cathedral  tower,  at  the  height  of  328  feet,  and  at  the  Central 
Institute ;  at  Helder  and  at  Groningen,  the  pressure,  temperature, 
and  force  and  direction  of  wind  are  recorded  hourly  ;  at  Flushing 
pressure  and  wind  force  and  direction  hourly. 

Hungary. — The  values  deduced  by  Jelinek  for  some  localities  in  Hungary 
have  been  hitherto  used  as  corrections  for  barometrical  and  thermo- 
metrical  readings.  No  stations  of  the  first  order  have  as  yet  been 
established  in  the  country,  nor  could  hourly  observations  be  carried 
out.  At  the  Central  Office  there  are  many  years  records  of  baro- 
graphs and  thermographs  still  unreduced. 

Italy. — l^ere  are  three  stations  of  the  first  order :  Milan,  Naples,  and 
Bome. 

Norway. — There  are  no  stations  of  the  first  order,  nor  any  meteorographs. 
The  Director,  however,  hopes  to  obtain  funds  for  providing  such. 

Portugal. — Two  observatories,  Lisbon  and  Coimbra,  are  furnished  with 
self-recording  instruments  for  the  principal  meteorological  elements. 
These  suffice  for  the  deduction  of  the  meteorological  elements  for  the 
coast  stations,  which  are  not  at  a  great  elevation  above  the  sea  level. 

Saxony. — There  is  one  station  provided  with  self-recording  apparatus.  It 
seems  needless  to  supply  such  to  other  places  owing  to  the  limited 
area  of  the  kingdom. 

Switzerland.— -Self -recording  instruments,  recording  every  10  minutes  the 
state  of  the  meteorological  elements,  are  erected  at  Berne.  At  Geneva 
and  on  the  Great  St.  Bernard  readings  are  taken  at  two-hourly 
intervals  from  6  a.m.  to  10  p.m.  In  the  reduction  of  the  individual 
means  corrections  from  a  long  series  of  observations  at  Geneva  and 
on  the  St.  Bernard  (by  interpolation  by  means  of  Bessel's  formula) 
are  applied,  but  at  present  for  temperature  only. 

Besolutioxi  5. 

"  The  Congress  recommends  the  general  adoption  of  the  forms  of  publi- 
cation already  introduced  in  several  countries  for  observations  at  a  certain 
number  of  stations  of  the  second  order  chosen  in  each  country  as  inter- 
national stations.  (See  the  Reports  of  the  Committee  for  1873  and  1874, 
p.  9,  third  meeting  at  Utrecht,  and  Appendix  F.) 

**The  monthly  and  yearly  resumes  published  by  the  central  offices  for 
the  diflerent  stations  contain,  in  accordance  with  the  resolutions  of  the 
Congress  of  Vienna,  a  summary  of  the  frequency  of  the  eight  principal 
directions  of  the  wind,  both  for  the  months  and  for  the  year.  Seeing  the 
importance  which  must  be  attached,  not  only  to  the  direction  but  also  to 
the  foTCQ  of  the  vrnid,  the  Congress  proposes  (in  accordance  with  M. 
Weihrauch's  proposal)  to  publish  also  in  these  summaries  the  meart,  force 
of  each  wind,  and  for  the  greatest  possible  number  of  stations  for  each 
month  and  for  the  year.  Where  the  form  adopted  allows  sufficient  space, 
the  figures  representing  the  frequency  and  the  mean  force  should  be  placed 
side  by  side :  otherwise  it  is  preferable  to  give  both  in  the  form  of  an 
appendix. 

"The  observation  of  the  direction  of  the  upper  clouds,  and  especially 
of  cirrus,  at  some  stations  of  each  country,  and  the  publication  of  these 
observations  in  the  form  of  an  appendix,  is  strongly  recommended,  ^nd 
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also  the  publication  of  observations  on  the  temperature  of  the  snrface  of 

the  grounid.     (Qnestion  18.)" 

Baden. — The  annual  reports  for  Carlsruhe  have  for  years  contained  the 
monthly  and  yearly  means  of  wind  force  for  the  stations  of  the 
Grand  Duchy  of  Baden. 

Belgium. — The  observations  are  published  in  conformity  with  the  inter-  • 
national  form  of  publication. 

Frakob. — ^The  form  recommended  has  been  adopted  ednoe  1878 ;  the  obser- 
vations are  given  in  detail  for  22  stations,  of  which  12  are  in  France 
and  10  in  Algeria ;  in  addition,  monthlv  resnm^  are  published  for 
71  French  and  36  Algerian  stations.  Charts  are  pabluhed  lowing 
for  each  month,  and  for  the  year,  the  prevalent  direction  of  wind, 
the  distribution  of  pressure,  mean  temperature,  and  rain  in  France 
and  adjacent  countries.  The  documents  are  preceded  by  a  climate- 
logical  review. 

Germany. — Berlin.  In  the  general  publication  of  the  Meteorological 
Institute  of  Germany  (exclusive  of  Bavaria),  the  **  Meteorologische 
"  Beobachtungen  in  Deutschland  angestellt  auf  17  Stationen 
"  zweiter  Ordnung,"  the  observations  of  five  Prussian  stations  are 
published  in  extenso,  on  the  international  form. 

Since  1879  the  international  form  has  been  adopted  for  the 
month  and  yearly  resumes. 

Cirrus  observations  for  some  stations  have  been  included  for  the 
year  1880. 

Great  Bkitain  and  Ireland. — ^Eeturns  have  been  published  on  the  inter- 
national form  for  the  year  1878,  for  25  stations  in  detail,  and  for 
eight  additional  stations,  in  the  form  of  monthly  abstracts. 

The  stations  are  in    connexion  partly  with  the  Meteorological 
Office,  and  partly  with  the  Meteorological  Society  (London). 
The  observations  are  taken  at  9  a.m.  and  9  p.m.,  local  time. 

Holland. — ^At  Utrecht  the  components  of  each  wina  are  calculated,  those 
winds  being  combined  which  are  in  the  same  quadrant. 

Hungary. — The  mean  monthly  and  annual  wind  force  will  be  published 
from  the  year  1880  in  the  Jahrbiicher  of  this  Institute,  from  the 
stations  of  the  second  order,  in  the  form  required  by  the  Congress. 
Underground  temperatures  are  at  present  observed  at  only  one 
station  (H6dmez6  Vasarhely).  At  the  central  observatory  (Buda- 
Pesth)  thermometers  have  been  plunged  to  the  depth  of  one  metre, 
but  observations  have  not  yet  been  commenced. 

Portugal. — Since  January  1880  the  monthly  observations  of  all  the  con- 
tinental stations,  of  those  in  the  Azores  and  in  Madeira,  and  of  two 
stations  in  Africa,  St.  Thomas  and  San  Paolo  de  Loanda  (14  in  all) 
are  published  on  the  international  plan.  Previously  only  the 
stations  we  call  international  were  so  published. 

BussLA.. — ^The  international  form  of  publication  has  been  introduced  since 
1874. 

With  the  year  1880  the  calculation  of  the  mean  force  of  each 
wind  has  been  taken  up  again  for  our  stations,  and  will  be 
published  in  due  time  in  tne  annals. 

In  the  year  1880  most  stations  have  been  provided  with  thermo- 
meters for  the  observation  of  the  temperature  of  the  earth's  surface, 
or  that  the  results  of  the  observations  can  be  published  in  ftiture, 
together  with  those  of  the  motion  of  the  clouds,  in  the  appendix  to 
the  annals. 

Saxony. ^At  Leipzig  and  Dresden,  Robinson's  anemometers  are  erected, 

and  the  indications  of  wind  force  obtained  from  them  will  be 
included  in  our  publications.  At  other  stations  where  it  is  difficult 
to  find  suitable  exposure  for  anemometers  it  is  only  possible  to 
estimate  the  direction  and  force  of  the  wind,  the  latter  on 
Beaufort's  scale.  It  is  only  for  Leipzig  and  Dresden  that  the 
velocity  corresponding  to  each  direction  of  the  wind  can  be  given 
in  metres  per  second. 

The  toection  of  the  clouds  is  observed  at  Leipzig,  and  will  in 
future  be  included  in  the  publications. 
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SwiTZERiAiTD. — ^The  form  of  publication  referred  to  has  been  introduced 
for  a  limited  number  of  our  stations  (11-16)  since  February  1874. 
With  reference  to  the  summary  of  wind  observations,  it  is  to  be 
remarked  that  owing  to  the  configuration  of  our  country,  these 
are  of  such  a  local  nature  that  it  would  be  of  comparatively  little 
use  to  draw  up  the  resumes  in  monthly  or  yearly  tables,  without 
any  explanatorv  text.  It  would  appear  more  suitable  for  this 
country  to  exhioit  the  wind  observations  in  close  connexion  with 
an  explanation  of  the  conditions  of  the  land,  which  could  best  be 
done  m  separate  treatises. 
Resolution  6. 

'*  The  Congress  reconmiends  the  general  adoption  of  the  code  of  figures 
for  meteorological  telegrams  proposed  by  the  Permanent  Committee  of 
the  Yienna  Congress  at  its  fourth  meeting  at  Utrecht." 
Belgium. — The  code  is  in  use. 
Faance. — The  code  is  in  use. 
Gbeat  Britain  and  IRELAND.^-The  code  is  in  use. 

PoRTUGAX. — The  reports  from  Madeira  and  Lisbon  are  sent  to  Paris, 
according  to  the  code  adopted  by  the  Congress  of  Borne.    We 
receive,  in  addition,  reports  from  eight  French  stations  and  fix)m  the 
observatories  of  Madrid  and  San  Fernando  on  the  same  code. 
BnssiA. — ^The  international  code  has  been  adopted  for  many  years. 
SwiTZEELAND. — ^With    a  few  modification^    the    general  code  has  been 
adopted.    The  changes  have  been  determined  by  the  limited  extent 
of  our  system,  and  are  chiefly  contractions. 
BesoliLtion  9. 

*•  The  directors  of  the  different  meteorological  systems  are  invited  to 
prepare  catalogues  of  the  published  and  unpublished  observations  in  their 
respective  countries,  and  to  inform  the  International  Committee  of  the 
work  already  done  in  that  direction." 

Baden. — ^The  list  of  the  printed  and  MS.  series  of  meteorological  observa- 
tions, memoirs,  and  works  has  been  published  in  the  Seventh 
Annual  Beport  of  the  Central  Station,  Carlsruhe,  for  1875,  which 
appeared  in  1877. 
Belgium. — ^The  observatory  of  Brussels  will  soon  undertake  the  preparation 
of  all  the  observations  made  in  the  country  which  are  either  in 
print  or  in  MS.  At  the  same  time  it  will  prepare  a  second  edition, 
considerably  enlarged,  of  the  catalogue  of  its  library. 
Gbeat  Bbitain  and  Ireland. — ^A  list  of  all  the  works  published  by  the 

Meteorological  Office  appears  on  the  cover  of  every  publication. 
Holland. — ^Prof.  Buys  Ballot  has  prepared  a  list. 

Httngart. — ^A  list  of  the  meteorological  observations  made  prior  to  the 
establishment  of  the  Central  Meteorological  Office  wiU  be  shortly 
prepared. 
Portugal. — ^A  catalogue  of  all  the  publications  of  this  observatory, 
including  the  observations  made  at  various  stations,  has  been 
recently  made  and  will  be  published  shortly. 

We  shall  also  compile  a  catalogue  of  meteorological  works  and 
memoirs,  although  these  may  be  of  slight  importance. 
Sazont. — A  list  of  all  series  of  observations  made  in  Saxonv,  both  published 
and  unpublished,  will  be  compiled  and  published  shortly. 

A  list  of  the  books  in  the  library  which  are  not  found  in  the 
catalogues  of  the  Meteorological  Society  or  of  the  Brussels  Observa- 
tory will  be  prepared. 
Switzerland. — Several  old  series  of  observations  have  been  published  in 
the  Schweizerische  Meteorologische  Beobachtungen  (see  p.  xv.  1877). 
A  catalogue,  as  complete  as  possible,  of  all  the  published  and 
unpubli^ed  observations  is  in  preparation. 
Besolution  10. 

'*  The  Congress  recommends  the  directors  of  all  central  institutions  to 
have  their  instruments  compared  with  the  standard  instruments  of  other 
countries." 

Baden. — ^Prof.  Sohncke  says,  **  I  have  made  a  fresh  comparison  of  the 

'•  Carlsruhe  barometer  (on  Fortin's  principle)  with  the  standard  baro- 
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"  meter  of  the  Zurich  Observatory,  in  Augost  1880.  The  reeult  will 
'*  be  pnblished  in  the  Annual  Eeport  of  my  office  for  1880." 

BfiLaiUM. — ^The  barometer  and  a  Btandard  thermometer  belonging  to  the 
observatory  were  compared  with  the  standards  of  Kew  Observatory. 

HoLLA2n).^Our  normal  barometer  has  been  compared  by  Prof.  Dove, 
subsequently  by  M.  BikatchefT,  and  in  1875  with  the  barometer  of 
the  Deutsche  Seewarte  by  Dr.  Neumayer.  We  possess  also  two 
barometers  verified  at  Kew  which  are  0'5  mm.  lower,  and  a  French 
barometer  by  M.  Ernst.  We  have  also  two  thermometers  verified 
at  Kew,  as  well  as  one  by  Fastr^  and  one  by  Baudin. 

Hungary. — The  Central  Office  is  not  in  a  position  to  undertake  a  compari- 
son of  the  standard  instruments,  and  must  defer  it  until  it  has  an 
observatory  of  its  own. 

SwiTZBSLAND. — We  are  quite  ready  to  compare  our  standard  instruments 
vrith  those  of  neighbouring  countries,  and  think  we  can  commence 
it  in  1881. 

Besolutioii  13. 

**  The  Congress  considers  the  following  subjects  as  possessing  a  general 
interest : — 
(a.)  Critical  collection  and  discussion  of  all  existing  data  on  the  diurnal 
range  of  air  temperatue,  and  attempts  to   deduce  general  laws 
therefrom. 
(h,)  Critical  collection  and  discussion  of  all  existing  data  on  the  diurnal 
and  annual  range  of  absolute  and  relative  atmospheric  humidity, 
and  attempts  to  deduce  general  laws  therefrom, 
(c.)  Critical  collection  and  discussion  of  all  data  on  the  diurnal  and 
annual  range  of  the  state  of  the  sky,  that  is,  of  the  amount  of 
cloud. 
(d.)  Wind  tables  for  the  12  months  and  for  the  year, 
(e.)   Tables  of  precipitation  for  the  12  months  and  for  the  year. 
(/.)  New  tables  of  atmospheric  pressure,  with  isobars,  for  the  12  months 

and  for  the  year. 
(g.)  Charts  of  the  movements  of  storm. 

{h.)  Daily  synoptic  charts  embracing  considerable  portions  of  the  globe. 
The  directors  of  central  institutions  are  invited  to  have  these  works 
executed  as  soon  as  possible  for  the  stations  of  their  respective  countries 
and  published,  in  order  that  they  may  serve  as  a  basis  for  researches  which 
may  be  undertaken  on  the  general  march  of  meteorological  phenomena 
over  the  sm*face  of  the  globe." 

Belgium. — Both  MM.  Quetelet,  father  and  son,  have  published  several 
memoirs  on  the  march  of  temperature  at  Brussels. 

M.  Lancaster  published  last  year  a  paper  on  thunderstorms  in 
Belgium. 

Fkanoe. — The  observations  of  thunderstorms  are  summarised  and  pub- 
lished each  year,  with  charts  of  the  march  of  the  principal  storms. 
The  observations  of  rainfall,  published  m  extenso  each  year  for 
more  than  1,100  stations,  are  further  summarised  for  seasons  and 
for  the  year ;  they  are  accompanied  by  a  notice  on  the  system  of 
the  rainfall,  and  by  charts  showing  the  distribution  of  the  amounts 
of  water  for  each  season  and  for  the  whole  year.  Lastly,  one 
volume  of  the  Annates  du  Burcwu  Central  is  specially  devoted  to 
articles  on  general  meteorology. 

Holland. — For  Utrecht  and  some  other  stations  the  required  tables  are 
given  in  several  publications, 

Portugal. — We  have  already  published  a  resum^  of  the  meteorology  of 
Portugal  and  also  another  very  detailed  investigation  into  the  baro- 
meter and  thermometer  readings  during  the  20  years,  1866-75.  This 
memorandum  will  be  revised  as  soon  as  possible  for  the  barometer, 
thermometer,  and  hygrometer  for  the  years  1865-80. 

EussLA. — ^A  critical  discussion  of  the  daily  and  yearly  range  of  tempera- 
ture for  Eussia  has  been  carried  out  by  Dr.  Wild.    A  similar  inquiry 
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for  rainfall  has  just  been  nndertaken  in  the  Central  Physical 
Observatory. 
SwiTZBaiAKD. — ^Tho  investigations  here  mentioned  are  indicated  in  the 
programme  of  the  Central  Meteorological  Oflfice,  which  will  soon  bo 
enlarged,  and  be  established  as  a  Grovemment  office.  Hitherto,  i.e., 
as  long  as  the  Institute  was  maintained  by  the  Natural  History 
Society,  and  only  subsidised  by  the  State,  the  sphere  of  its  action  was 
very  limited,  consisting  chiefly  in  the  collection  of  observations. 

Besolntioxi  15. 

**(!.)  The  reduction  of  barometer  readings  to  the  sea  level  by  the  addi- 
tion of  a  constant  quantity  during  the  whole  year  is  only  admissible  for 
heights  not  exceeding  20  metres,  if  we  wish  to  obtain  an  accuracy  of 
±0*6  mm.  (±0-002  in.).  'Consequently,  for  stations  situated  at  a  height 
exceeding  20  metres,  account  must  be  taken  of  the  temperature  and 
approximately  of  the  relative  humidity,  according  to  Laplace  s  method. 

**  (2.)  In  weather  reports  it  is  desirable  that  the  barometric  readings 
unreduced  should  be  given  by  the  side  of  the  readings  reduced  to  the  sea 
level ;  in  other  publications  it  is  necesscury  to  have  in  all  cases  uiu-educed 
readings. 

**  (3.)  It  is  desirable  that  the  International  Meteorological  Committee 
should  undertake  the  compilation  of  fresh  uniform  tables  for  the  reduc- 
tion of  barometric  readings  to  the  level  of  the  sea. 

**  (4.)  It  is  equally  desirable  that  the  Committee  should  undertake  the 
preparation  of  a  collection  of  tables  which  may  be  employed  in  the 
meteorological  systems  of  the  different  countries. 

Belgium. — The  reduction  of  the  barometer  to  sea  level  is  made  in  con- 
formity with  the  recommendations  of  the  Congress. 
Holland. — Having    demonstrated    theoretically   in  the  Jaarboeker  and 
practicallv  by  the  deviations  (hearts)  that  reduction  to  sea  level  for 
considerable  heights  is  unsafe,  I  reject  all  reductions  for  the  stations 
on  table  lands  and  on  mountains,  and  practically  admit  it  only  for 
Maastricht  (heig:ht  54  metres.) 
Hungary. — The  reduction  of  the  barometer  readings  to  sea  level  for  an 
stations  except  Fiume  is  done  by  Laplace's  method.    The  calcu- 
lation of  the  vapour  tension  and  the  relative  humidity  is  effected 
by  Dr.  Wild's  tables. 
EussiA. — ^In  the  daily  bulletin  of  the  Central  Physical  Observatory  the 
unreduced  barometer  readings  are  always  given  by  the  side  of 
those  reduced  to  sea  level. 
SwiTZEBLAND. — ^Poiuts  1  and  2  are  fulfilled. 

Besolutioxi  16. 

**  The  Congress  is  of  opinion  that  the  method  indicated  in  M.  Pemet's 
report  on  the  determination  of  the  fixed  points  of  thermometers  should 
be  provisionally  accepted." 

BussiA. — ^The  fixed  points  of  the  thermometers  have  been  determined  in 
the  Central  Observatory  according   to  the  rules  laid  down  by 
M.  Pemet. 
Switzerland — ^We  shall  endeavour  to  carry  out  this  resolution  soon. 

Besolntioxi  17. 

*  *  The  Congress,  without  actually  prescribing  a  fixed  form  of  thermometer 
screen  suitable  for  different  climates,  and  even  for  the  exigencies  of 
observers,  draws  the  attention  of  meteorologists  to  the  reports  and  com- 
munications presented  to  the  Congress,  either  as  printed  papers,  or  in  the 
protocols  of  the  meetings  of  the  Committee." 

BbIjGiuh. — ^Hitherto  we  have  used  Stevenson's  screens,  but  lately  Renou's 

screen's  have  been  erected  with  double  roofs  and  without  louvres 

We  shall  shortly  commence  comparative  observations. 

Saxony, — Three  stations  of  the  third  order  have  been  provided  with 

double  zinc  screens,  for  the  protection  of  thermometers,  of  the 

Eattem  referred  to  by  Dr.  Wild  and  myself.  The  other  stations 
ave  in  part  simple  zinc  screens,  in  part  sheltering  boards  over 
the  top,  so  that  the  temperatures  observed  may  correspond  as 
closely  as  possible  to  the  conditions  of  nature. 
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Besolntion  18. 

'*  The  Oonffress  haa  not  heen  informed  of  any  new  experiments  made  on 
the  subject  of  Earth  Temperature  since  tbe  date  of  the  Yienna  Congress, 
and  in  conformity  with  M.  Wild's  suggestion,  proposes  to  admit  the  tem- 
perature of  the  surface  of  the  earth  among  the  meteorological  elements  to 
oe  observed  at  stations  of  the  second  order." 
Badbn. — Earth  temperatures  not  observed. 

Fbancb.—  Observations  relative  to  the  temperature  of  the  earth  at  different 
depths  have  been  made  for  20  years  at  the  Museum  of  Natural 
History  of  Paris,  by  MM.  Becquerel;  they  are  continued,  and  are 
regularly  published.  Three  or  four  new  stations  are  in  course  of 
organisation. 
Gbkmany. — Berlin.    From  the  year  1881  the  ten^perature  of  the  soil  will 

be  observed  at  a  few  selected  and  suitable  stations. 
Great  Bbitain  and  Ireland. — Earth  temperatures  not  observed  at  the 
stations  in  connexion  with  the  Meteorological  Office.    Observations 
are  taken  at  G-reenwich  and  Edinburgh,  and  at  some  of  the  stations 
of  the  Scottish  Meteorological  Society. 
Holland. — Earth  temperatures  not  observed. 

Hungary. — Observations  of  earth  temperature  are  not  carried  on  at  all 
the  stations  of  the  second  order.  I  shall,  however,  endeavour  to 
have  such  experiments  made  at  some  of  the  forest  stations. 
Portugal. — We  have  made  during  the  whole  of  the  year  1879  daily  ob- 
servations of  underground  temperature  at  depths  of  1'5,  I'l ,  0'7, 
0*3,  and  0*05  metres,  by  means  of  Becquerel's  electric  thermo- 
meters. Since  January  1880  we  have  taken  observations  at  depths 
of  10  and  5  metres  in  addition  to  the  others,  and  we  have  also  made 
direct  observations  at  the  same  depths  as  those  enumerated  above, 
with  Lament's  earth  thermometer,  in  order  to  compare  the  results 
of  the  two  methods,  direct  and  electrical. 
RussLi. — See  remarks  under  No.  6. 

Saxony. — Earth  temperature  observations  have  been  made  at  12  stations 
during  a  series  of  years,  mostly  with  a  set  of  eight  thermometers 
at  depths  of  0-1,  0*25,  0*50,  0-75,  100,  1*50,  2-00,  and  300  metres. 
The  observations  are  published  in  the  volumes  of  the  results  of 
Saxon  stations. 
Switzerland. — ^We  expect  to  have  observations  of  earth  temperature  made 
on  the  surface  and  beneath  at  the  agricultural  and  forest  stations 
which  will  soon  be  established  in  the  country. 

Besolntion  19. 

*'  The  Congress  finds  that  the  researches  into  the  subject  of  radiation 
are  not  yet  sufficiently  advanced  to  enable  it  to  propose  a  method  of  ob- 
servation, and  considers  that  the  question  should  be  referred  to  the  next 
Congress." 

France. — The  bright  sunshine  will  be  regularly  observed  from  1881  at  a 
dozen  stations,  by  means  of  the  special  apparatus  known  as  the  sun- 
shine recorder. 
Great  Britain  and  Ireland.  —Sunshine  recorders  of  the  pattern  devised 
by  Prof.  Stokes  have  been  supplied  to  about  30  stations,  and  the 
results,  which  give  the  duration  of  bright  sunshine,  are  published  in 
the  Weekly  Weather  Beport. 
Portugal. — Since  January  1877  we  have  observed  M.  Mari^  Davy's 
actinometer  four  times  daily.  The  results  are  published  in  tiie 
Annals  of  the  observatory. 

Besolntion  20. 

"  The  Congress  recommends  the  employment,  as  far  as  may  be  possible, 
of  a  regular  arrangement  for  ventilation  in  the  determination  of  the 
humidity  of  the  air  by  means  of  the  dry  and  wet  bulb  thermometers." 
Baden. — We  have  no  arrangement  for  ventilating  the  wet  bulb  ther- 
mometer. 
Holland. — Ventilation  is  considered  very  important.     I  made  my  pro- 
positions about  it  in  1872,  and  ordered  a  hygrometer  provided  with 
an  arrangement  to  ensure  a  current  of  air.     This,  however,  is  not 
so  good  as  that  which  I  saw  at  Berne  and  which  I  shall  adopt. 
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Russia  .—At  the  observatories  of  Pawlowsk  and  St.  Petersburg  the  air  in 
the  thermometer  screen  has  since  the  beginning  of  1880  been  always 
set  in  motion  by  means  of  a  ventilator,  in  making  direct  hygro- 
metric  observations  with  the  dry  and  wet  bulb  hygrometer.  The 
velocity  of  the  motion  of  the  air  by  this  means  is  abonfc  2  metres 
per  second.  It  is  intended  to  introduce  this  ventilation  gradually 
at  the  other  observatories,  and  stations  also,  as  an  investigation 
into  this  matter  made  by  Dr.  Swarikin  at  the  Central  Observatory, 
which  will  shortly  be  published  in  the  Bepertorium,  has  definitely 
shown  that  the  dry  and  wet  bulb  hygrometer,  with  the  addition  of  a 
ventilator,  becomes  a  very  trustworthy  instrument  for  hygrometric 
observations. 

Saxont. — ^Ventilation  is  not  employed  in  the  observation  of  the  wet  bulb 
thermometer,  the  meth(Kl  of  moistening  the  thermometer  shortly 
before  observing  and  of  waiting  until  it  has  reached  its  lowest 
point  has  proved  the  best  here,  better  than  the  method  of  keepiiig 
it  constantly  damp  by  the  capillary  action  of  a  cotton  wick,  Ac. 

SwiTZEKLAND. — We  havc  not  yet  introduced  the  ventilation  for  the  dry  and 
wet  bulb  thermometers,  but  will  recommend  its  adoption  to  the 
Meteorological  Commission. 

Besolntion  21. 

"The  Confess  points  out  that  atmometers  generally  should  fulfil 
certain  conditions  of  comparability,  and  expresses  the  opinion  that  there 
is  need  of  fresh  researches  being  undertaken,  for  the  determination  of  the 
form  and  exposure  of  the  instruments  to  be  employed." 
Holland. — Few  things  are  of  such  importance  as  the  study  of  evaporation 
I  have  requested  the  engineers  of  the  Watorstaat  to  make  experi- 
ments on  a  large  scale. 
PoBTUGAL. — Since   January  1880  we   have    every  day  observed   Piche's 
atmometer  placed  by  the  side  of,  and  at  the  same  height  as,  the 
ordinary  atmometer  which  has  been  observed  at  our  stations  in  the 
country  since  1863. 
Russia. — Wild's  balance  atmometer  has  been  introduced  for  some  years 
at  upwards  of  20  stations,  and  is  everywhere  similarly  exposed. 
The  comparable  evaporation  observations  thus  obtained  have  been 
discussed  in  a  memoir  recently  published  in  the  Repertorium  fiir 
Meteorologie,  vol.  viii.,   **  Researches  on  the  various  forms  and 
**  exposure  of  atmometers  as  carried  on   at  the  Observatory  of 
"  Pawlowsk." 
Norway.— During  the  Norwegian    Arctic    Expeditions    of    1876-7-8,  I 
have  made  experiments  on  the  evaporation  of  sea  water  with  a 
floating  atmometer.    A  calculation  by  Weilenmann's  formula,  how- 
ever, does  not  give  at  all  a  satisfactory  accordance  with  the  measured 
values  of  the  depth  of  water  evaporated.    The  same  result  has  come 
out  of  a  series  of  observations  with  the  instrument  made  on  board 
the  Norwegian  corvette,  *'  Nordstjernen,"  on  a  voyage  to  the  West 
Ijidies  and  back. 

Besolntion  22. 

*•  The  Congress  thinks,  that  for  stations  of  the  second  and  third  order,  a 
diameter  of  8  or  even  of  4  inches  is  sufficient  for  the  rain  gauge. 

**  As  to  the  position  of  the  rain  gauges  the  Congress  confines  itself  to 
recommending  that  they  should  never  be  placed  upon  a  roof,  but  that  they 
should  be  sufficiently  elevated  to  be  out  of  the  influence  of  drifting  snow, 
and  of  the  splashing  of  cb-ops  from  the  ground,  while  they  must  not  be 
sheltered  by  trees  or  other  neighbouring  objects." 
France. — The  rain  gauges  have  an  area  of  3  or  4  square  decimetres ;  they 

are  generally  exposed  at  about  2  metres  above  the  ground. 
Germany. — Berlin.  The  new  rain  gauges  have  an  area  of  -^^  of  a  square 

metre. 
Hungary. — The  rain  gauges  distributed  by  the  Central  Office  have  an 
area  of  -^  square  foot,  only  a  few  stations  are  provided  with  gau^s 
of  -^Q  square  metre  area.  Excepting  in  a  few  towns  where  erection 
near  the  surface  of  the  ground  is  impracticable  th^  gauges  are 
placed  at  a  height  6f  from  1  to  2  metres  above  the  ground. 
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Russia. — At  the  Central  Physical  Observatory  investigations  have  been 
coTitiiuiod  into  the  most  suitable  exposure  of  rain  gauges,  especially 
with  reference  to  the  accurate  measurement  of  snow,  by  avoiding 
both  its  blowing  out  of  the  receivers  and  its  drifting  into  them.  In 
both  directions  the  enclosure  of  the  rain  gauge,  standing  1  metre 
.  above  the  ground,  by  a  wooden  screen  of  2*5  metres  in  height,  and 
ftt  a  distance  of  2  metres,  has  hitherto  been  found  the  most 
effective. 

Switzerland. — These  points  are  attended  to  as  much  as  possible. 

Resolntion  23. 

**  The  CoiigresH  does  not  feel  itself  prepared  at  present  to  reply  to  the 
(liiestion  of  the  determination  of  wind  velocity .  It  confines  itself  to  recom- 
meiuiiiig  the  directors  of  central  institutions  tootfect  a  comparison  between 
the  anemometers  employed  in  difierent  countries." 

Uelgium. — For  a  long  time  the  force  of  wind  has  been  measured  by 
means  of  an  Osier's  anemometer,  which  indicates,  as  is  known,  the 
pressure  of  the  wind  in  kilogrammes.  Since  1878  this  instrument 
has  been  replaced  by  a  Robinson's  anemometer,  which  registers  the 
velocity  of  the  movement  of  the  air.  It  was  soon  recognised  that 
the  indications  of  one  of  these  instruments  were  not  sufficient  for  the 
study  of  the  various  questions  relative  to  the  force  of  the  wind,  and 
it  is  proposed  to  observe  both  instruments,  at  the  same  time,  when 
the  new  observatory  is  built. 
Holland. — At  more  than  one  station  the  velocity  of  the  wind  is  observed 
and  registered.  At  Utrecht  the  observations  are  entered  on  the 
same  schedule  as  the  force  of  tho  wind,  in  order  to  provide  a  better 
comparison  than  we  as  yet  possess,  even  better  than  the  comparative 
observations  of  Professor  btamkart,  who  was  not  able  to  obtain 
the  two  classes  of  observations  from  the  same  spot. 
Russia. — All  meteorological  stations  in  Russia  are  at  least  provided  with 
Wild's  pressure  plate  (the  pendulum-anemometer),  the  indications 
of  which  are  referred  to  the  normal  anemometer  of  the  Central 
Observatory.  Several  observatories  possess  in  addition  a  Robinson's 
anemomet/cr  which  has  been  compared  with  this  nortoal  anemo- 
meter. 

Besolntion  23a. 

"  The  observation  of  the  direction  of  the  upper  clouds,  and  especially  of 
cirrus,   at  some  stations  in  each  country,  and  the  publication  of  these 
observations  in  the  form  of  an  appendix  is  strongly  recommended." 
France. — Cirrus  clouds  are  regularly  observed  at  Faro  St.  Maur. 
Gkeat  Britain  and  Ireland. — Cirrus  observations  are  recorded  at  a  few 

stations,  but  no  results  have  been  published  yet,  except  in  some 

papers  by  the  Rev.  W.  Clement  Ley. 
Portugal. — Tho  observations  of  the  motion  of  upper  clouds  have  been 

made  ever  since  1877  at  Lisbon  and  Campo  Maior. 
Saxony. — It  has  already  been  stated  in  the  answers  to  question  5  that  the 

proposal  of  Dr.  Hildebrandsson  for  the  observations  of  clouds  is 

carried  out  at  Leipzig. 
Switzerland. — Cloud  observations  are  carried  on  as  completely  as  possible. 

Sesolntion  25. 

"  The  Congress  is  of  opinion  that  the  study*  of  atmospheric  electricity 
has  made  marked  progress  in  recent  years,  and  recommends  that  a  com- 
parison should  be  made  between  the  instruments  which  are  most  generally 
used." 

BeiiGIUM. — We  are  engaged  in  the  erection  of  an  apparatus  permitting  of 
the  study  of  the  distribution  of  atmospheric  electricity  of  the 
successive  strata  of  air  in  a  vertical  direction. 
Peancb. — Instruments  are  being  erected  at  several  observatories. 
Portugal. — This  observatory  has  purchased  a  portable  Thomson's  electro- 
meter, in  order  to  make  comparison  with  the  results  of  one  of 
Branly's  electrojgraphs,  which  has  been  working  ever  since  1877 
in  one  fixed  position.    In  the  latter  instpomenta  we  have  lately 
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adopted  M.  Mascart's  system  of  insalation,  which,  has  considerably 
improved  its  indications. 

Besolntion  25a. 

•'After  having  heard  with  interest  the  Beport  of  M.  de  Rossi  on  the 
phenomena,  which  he  comprises  nnder  the  term  *  Endogenous  Meteo- 
rology,* the  Congress  expresses  a  desire  to  see  such  researches  continued, 
and  insists  upon  the  relations  which  may  exist  between  them  and  those  of 

feneral  meteorology." 
wiTZERLAND. — A  special  Seismometrical  Commission  appointed  by  the 
Natural  History  Society  is  charged  with  the  collection  and  study  of 
such  data. 

Besolntion  30. 

"A.  The  Congress,  recognising  the  importance  that  observations  made 
in  balloons,  especially  at  places  situated  in  the  interior  of  the  continents, 
may  have  for  the  physical  study  of  the  higher  regions  of  the  atmosphere, 
recommends  the  taking  of  observations  of  temperature  and  humidity  by 
means  of  captive  balloons,  and  according  to  Glaisher's  method,  in  strata  at 
different  heights,  and  on  different  days,  and  in  different  seasons.  It  recom- 
mends also  the  study,  by  means  of  captive  balloons,  of  the  diurnal  range 
of  temperature  and  humidity  in  the  upper  strata  of  the  atmosphere  and 
the  detailed  publication  of  these  observations. 

**  Ba.  The  Congress  thinks  that  it  would  be  very  useftil  if  observatories 
could  possibly  be  established  on  the  summits  of  mountains,  and  the  obser- 
vations published  in  extenso,  so  that  that  they  maybe  placed  at  the  disposal 
of  all  meteorologists,  and  may  aid  in  the  solution  of  problems  which  may 
present  themselves  in  future. 

**  B6.  The  Congress  insists  upon  the  utility  of  a  series  of  hourly  obser- 
vations of  temperature,  pressure,  direction,  and  force  of  wind,  and 
eventually  also  of  humidity  on  Mount  Washington,  and  especially  at  Pike's 
Peak,  the  highest  station  upon  the  earth.  This  series  should  embrace  one 
year  at  least ;  'and  it  would  also  be  desirable  to  publish  in  detail  the  obser- 
vations already  existing  for  these  two  stations.  General  Myer  is  requested 
to  be  good  enough  to  realise  these  desires  of  all  meteorologists. 

**  Be.  The  Congress  recommends  the  Swiss  Society  of  Natural  Sciences 
to  do  its  utmost  to  promote  the  establishment  of  an  observatory  upon  one 
of  the  high  summite  of  Switzerland,  It  expresses  the  desire  that  meteoro- 
logical stations  may  be  established  under  similar  conditions  in  Italy  and 
oiher  countries. 

**  Bd.  The  Congress  considers  the  establishment  of  the  observatory  of 
Etna,  proposed  by  M.  Tacchini,  of  that  of  Mont  Cimone,  proposed  by  M. 
Parenti,  and  that  of  Mont  Ventoux,  supported  by  the  Meteorological 
Commission  of  the  Department  of  Vaucluse,  as  enterprises  of  high 
scientific  importance. 

**  C.  The  Congress  requests  the  directors  of  the  meteorological  systems 
of  the  various  countries  to  be  good  enough  to  publish  in  a  complete 
manner  the  existing  series  of  observations  made  at  elevated  stations,  and 
which  have  either  not  yet  been  published,  or  only  in  an  incomplete 
manner ;  and  at  the  same  time  to  indicate  and  describe  the  stations  of 
their  systems  which  might  furnish  materials  for  the  study  of  the  upper 
regions  of  the  atmosphere." 

Austria. — The  observations  on  the  Obir  (Carinthia)  2,070  metres,  and  on 
the  Schafberg,  1,776  metres,  will  be  published  in  extenao  in  our 
Jahrbiicher. 
France. — The  observations  on  the  Puy  de  D6me  and  tbe  Pic  du  Midi  are 

published. 
Germany. — Berlin.  In  the  course  of  this  year  two  mountain  stations  of 
the  second  order  have  been  established,  the  Schneekoppe  (1,600 
metres)  and  the  Brocken  (1,141  metres).  These  observations,  as 
well  as  those  of  the  corresponding  stations  on  the  plain  below, 
Eichberg  (348  metres)  and  Nordhausen  (222  metres),  are  to  be 
published  m  extenso. 

A  resum^  of  the  old  observations  on  the  Brocken  (1836-59  and 
1866-7,  with  interruptions)  will  be  published  in  the  Eeport  for  1880. 
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Ab  a  supplement  to  Dr.  Hann's  Beporfc  on  the  observations  on 
high  mountains  and  in  balloons,  it  may  be  remarked  that  the 
results  of  10  years  summer  observations  (May  to  October)  on  the 
Schneekoppe  are  given  in  Galle's  Grundziige  der  Schlesischen 
Klimatologie  (Ereslau,  1854). 

HuNGABT. — Observations  at  high  stations  are  not  made,  as  generally  high 
stations  with  us  are  uninhabited.  Arrangements  have,  however, 
been  made  to  place  minimum  thermometers  at  some  high  points  in 
the  Carpathians. 

Italy. — ^The  observatory  on  Mount  Etna  has  been  completed  and  is 
nearly  read^  for  observations  in  physical  astronomy  (with  a  great 
refractor),  in  meteorology,  and  terrestrial  physics.  In  that  fine 
southern  climate,  an  observatoiy  so  large  and  provided  with  so  good 
instruments,  at  a  height  of  2,950  metres,  eannot  fail  to  give  results 
of  great  interest  to  science. 

The  arrangements  for  the  establishment  of  an  observatory  on 
Mont  Cimone,  in  the  Appennines  of  Modena,  are  going  on,  and 
promise  to  secure  the  realisation  of  the  project. 

At  the  high  stations  of  the  Stelvio  and  Yaldobbio  it  is  hoped 
to  establish  self-recording  instruments. 

SwrrzEBiiAi^i). — The  project  of  a  mountain  station  in  this  country  was 
recommended  by  the  Meteorological  Commission,  and  the  Santis 
peak,  2,504  metres  high  and  very  isolated,  was  indicated  as  the 
most  suitable  point  for  the  purpose.  The  requisite  funds  are, 
however,  not  yet  perfectly  assured,  but  will  be  so  as  soon  as  the 
Central  Meteorological  Office  has  at  its  disposal  the  proposed 
increased  grant,  owing  to  its  being  raised  to  the  position  of  a 
Government  institute. 

Besolntion  30a. 

"  The  Congress  draws  the  attention  of  meteorologists  to  the  importance 
of  measuring  the  variations  in  length  and  thickness  of  the  glaciers  in  the 
different  countries  in  order  to  be  able  to  deduce  the  relations  which  exist 
between  these  variations  and  those  of  the  meteorological  elements. 

"As  a  means  of  extending   our  knowledge  upon  this  question,  the 
Congress  recommends : — 
'*  To  form  a  complete  critical  collection  of  observations  made  in  times 

past  upon  the  variations  of  volume  of  the  glaciers. 
'*  To  institute  in  future  continued  observations  at  localities  suitably 
chosen,  upon  the  annual  variations  of  the  glaciers   in  length  and 
thickness  and  to  publish  the  results. 
"  The  Congress  hopes  to   be   able  to  rely  upon  the  co-operation  of 
the  Alpine  Clubs  and  other  analagous  societies  in  carrying  out  these 
researches.'* 

AusTRU. — Professor  Eichter  (Section  Salzburg  of  the  Deutsch-Oester- 
reichischen  Al{)en-Yerein)  has  put  up  marks  on  the  Tauem  of  the 
Karlinger  glacier  and  measured  the  lower  end  of  the  glacier  in 
order  to  be  able  to  re^ster  its  changes.  He  has  also  dealt  with  the 
Upper  Salzbach  glacier,  of  which  he  made  an  accarate  survey.  He 
has  been  able  to  prove  that  during  the  last  20  years  this  glacier  has 
diminished  one  twentieth  in  area,  and  the  tongue  has  gone  back 
410  metres,  i.e.,  one  fortieth  of  its  entire  length  (1,896  metres).  The 

Srofiles  which  have  often  been  constructed  show  very  clearly  the 
ecrease  in  size  of  the  glacier.    It  has  lost  from  40  to  110  metres  in 
depth  in  the  last  30  or  40  years. 

Bergrath    Seeland,  of  Klagenfurt,  has  put  up  marks  on  the 
Pasterze  in  order  to  detect  the  changes  in  length  of  this  glacier. 
SwiTZEHiiAin). — The  Natural  History  Society,  as  well  as  the  Alpine  Club, 
further  the  study  of  glacier  movements  in  every  way  in  their 
power. 

Sesolntion  32. 

"  The  Congress  cannot  give  effect  to  the  proposal  of  Mr.  Parkinson,  who 
has  asked  for  funds  for  organising  a  meteorological  service  in  the  Samoa 
Islands,  because  it  has  no  international  fand  &t  its  disposal ;  but  with 
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rej^ard  to  the  importance  of  this  proposal,  it  expresses  the  hope  that 
private  initiatiYe  will  permit  of  meteorological  ohservations  being  taken  in 
the  Samoa  Islands. 

**  The  Congress  considering — 

**  1°.  Tlmt  it  is  of  the  highest  importance  that  the  meteorological 
stations  established  hy  different  conntries  in  parts  of  ^e  globe, 
which  are  very  remote  and  difficult  of  access,  may  be  visited 
from  time  to  time,  in  order  to  ascertain  the  accuracy  of  the 
instruments  and  of  the  amount  of  confidence  which  can  be 
placed  in  the  observations  ; 
"  2^.  That  such  an  inspection  may  be  most  conveniently  made  by 
officers  of  the  navies  of  the  maritime  powers, 
Proposes  to  forward  to  the  Governments  of  the  countries  represented  at 
the  Congress  the  reouest  that  they  will  kindly  take  the  necessary  steps 
that,  on  the  one  hana,  the  officers  commanding  vessels  visiting  those  parts 
may  receive  instructions,  in  pursuance  of  which  they  would  place  them- 
selves in    communication  with   the   observers    at  those  meteorological 
stations,  whatever  be  the  nationality  of  the  latter,  for  the  purpose  of  com- 
paring the  instruments,  and  of  acauainting  themselves  with  l^e  manner 
m  which  the  observations  are  maae ;  and  on  the  other  hand,  that  the 
observer  cluurged  with  the  care  of  the  station  may  place  himself  at  the 
disposal  of  the  officer  visiting  it,  whatever  be  the  maritime  power  by 
which  he  is  commissioned. 

''The  Congress  recognises  that  the  establishment  of  meteorological 
stations  in  Bulgaria,  Koumania,   and  Servia  would  be  of  the  hi^est 
importance,  and  it  begs  the  Italian  G-ovemroent  to  cause  this  wish  to  be 
commxinicated  to  the  Grovemments  of  those  States." 
Germant.— Hamburg.    The  Grerman  African  Society  in  Berlin  has  sent 
out  an  expedition  to  Lake  Tanganyika,  where  a  station  is  to  be 
maintains  for  two  years.      Although    Dr.  Kaiser   reports  from 
Zanzibar  that  one  of  the  standard  barometers  is  broken,  he  still 
hopes  that  he  can  organise  the  station  satisfactorily  with  the  instru- 
ments which  are  left.     On  the  west  coast  of  Africa  a  series  of 
observations  have  been  made  by  Herr  Soyaure,  at  the  factory  of 
Herr  Woermann  of   Hamburg.    A  good  barometer  by  Fuess  of 
Berlin  has  lately  been  tested  at  the  Seewarte,  and  is  now  on  its  way 
to  Africa. 

There  have  been  numerous  instances  of  persons  addressing  them- 
selves to  the  Seewarte,  with  reference  to  the  establishment  of 
observations  in  tropical  regions.  In  every  case,  however,  they  have 
been  informed  that  the  Seewarte  neither  will,  nor  has  the  power  to, 
undertake  the  management  of  such  organisations. 
Gbsat  Britain  and  Ireland.^A  complete  outfit  for  a  station  of  the  second 
order  was  sent  to  Norfolk  Island  in  1878,  and  good  observations 
have  already  been  received. 

A  good  barometer,  compared  at  Kew,  has  also  been  sent  out  to 
Nain  in  Labrador,  to  the  station  maintained  bv  the  Moravian 
Brethren.  Stations  are  maintained  by  the  Meteorological  Office  at 
Bermuda,  on  Sombrero  Island,  at  several  lighthouses  in  the  Bahamas, 
and  at  the  Falkland  Islands,  but  from  the  impossibility  of  inspecting 
regularly  and  effectually,  the  observations  are  not  of  much  value. 

Instruments  have  been  sent  out  to  Cyprus  for  six  stations  of  the 
second  order :  Famagusta,  Kyrenia,  Lamaca,  Limasol,  Nicosia,  and 
Papho. 
Greece. — From  a  letter  addressed  to  Mr.  Scott  by  Dr.  Schmidt  of  Athens, 
it  appears  that  there  is  but  little  prospect  of  meteorological  obser- 
vations from  this  country. 
Italt. — The  Meteorological  Commission  is  at  present  engaged  in  establish- 
ing a  station  in  the  Bay  of  Asab,  near  the  Straits  of  Bab-el-Mandeb, 
and   another  at  Alexandria,  and  it  is  intended  to  supply  tested 
instruments  and  to  send  out  capable  observers. 
Japan. — Mr.  E.   Knipping  writes  to  Dr.  Hann    from  Tokio,  under  dat^ 
February  4,  1879:  **The  Imperial  Meteorological  Observatory  of 
**  Japan,  which  is  admirably  equipped,  and  at  which  five  practised 


Digitized  by 


Google 


58 

*'  obserYers  are  employed,  has  published  since  June  1875  daily 
*'  observations,  with  nye-day  means  and  monthly  tables,  and 
**  thereby  renders  my  observations,  if  not  entirely  useless,  yet  of 
**  lees  importance,  so  that  my  work  does  not  stand  in  any  proper 
"  relation  to  the  results  now  obtained.  I  have  therefore  deter- 
**  mined  to  close  my  observations  with  1879. 

**  By  personal  inquiry  I  have  learnt  that  the  observatory  here 
*'  will  enter  into  relations  with  all  foreign  central  offices,  so  that 
"  there  will  be  no  interruption  in  the  returns  you  receive  from  this. 
**  I  can  add  the  satisfactory  information  that  an  observatory  has 
"  been  established  at  Nagasaki  a  year  ago,  and  since  January  1879 
"  another  in  Hiro«shima  (on  the  Inland  Sea).  Several  others  in 
'*  Hiogo,  Sendai,  Hakodati,  and  Sappro  (both  in  Yezo)  will  be 
"  established  in  future." 

BouMANiA. — M.  Hepites  makes  careful  observations  at  Ibraila  which  are 
published  in  the  Jahrbuch  of  the  Central  Anstalt  of  Vienna. 

BussiA. — ^The  Central  Physical  Observatory  has  received  complete 
Meteorological  Observations,  made  by  Lieut.  Tjagin  with  the  first 
instruments  delivered  at  Nova  Zembla,  from  August  1878  to 
August  1879,  and  these  will  appear  m  extenso  in  the  Annals  for 
1879. 

SoxTTH  Amebica. — ^Mr.  H.  B.  Joyner  (formerly  of  Tokio,  Japan)  has  com- 
menced observations  at  Sao  Paulo. 

Dr.  Walz  of  Bogot4  has  written  to  Dr.  Bruhns  (under  date  Apil 
22, 1880),  to  request  assistance  from  the  International  Meteorological 
Committee  for  the  establishment  of  a  station  at  that  place. 


APPENDIX  IX. 


Repobt  on  the  Meteorological  Organisation  of  ENGLAip>in  1876,* 
being  a  Supplement  to  Appendix  V.  of  the  Report  of  the  Second 
International  Congress  at  Rome. 

Question  1. — How  mamstattons  are  there  in  your  system? 
(a.)  Stow  mcmy  of  the  1st  order  f 

Q}.)  „  „         27M?      „ 

(c.)  „  ,,      3rd     „ 

70,  Q)  viz.,  a  7,  b  44  (including  29  telegraphic  reporting  stations), 
and  c  19.  In  addition  the  Observatories  of  Greenwich,  the 
Radcliffe  Observatory,  Oxford,  and  the  Bidston  Observatory  possess 
self-recording  instruments :  six  stations  in  connexion  with  the 
Meteorological  Office  possess  anemographs :  the  Meteorological 
Society  numbers  16  stations  of  the  second  order,  and  the  British 
Rainfall  system  counts  as  many  as  2,000  observers. 

The  Scottish  Meteorological  Society  also  possesses  an  extensive 
organizatioiL 

Q)  In  1879,  the  total  namher  of  stationB  of  the  second  and  third 
orders  in  the  British  Isles  in  connexion  with  the  Office  was  22 
and  24  respectiyely,  and  of  those  in  England  and  Ireland  in 
connexion  with  the  Meteorological  Society  was  23  and  48 
respectively. 


*  The  constitution  of  the  Office  was  changed  in  1877,  and  consequently  these 
answers  require  modification  in  several  particulars  in  order  to  show  the  conditions 
in  1880.    The  most  important  of  the  modifications  are  given  in  the  notes. 
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Qtcestion  2. — Are  theeo  stations  at  which  no  self-recording  instruments  are 
usedf  hut  only  eye  ohservations  made  ? 

(a.)  If  so,  to  what  uses  are  the  latter  ptit  f 
At  the  stations  of  the  first  order,  self-recording  instruments  are 
nsed.     The  monthly  and  five-day  mean  results  for  these  stations  for 
pressure  and  temperatore  are  published  in  the  Quarterly  Weather 
Bepork. 

The  returns  for  the  stations  of  the  Second  Order  are  published  for 
dimatological  purposes,  on  the  International  scheme. 

Question  3. — WTiat  means  are  taken  to  ensure  correctness  at  all  tlie  stations  ? 

Begular  inspection  almost  every  year,  and  constant  close 
examination  of  the  records. 

Question  4. — Kow  often  and  ai  what  hours  are  ohservations  made  ? 

At  the  stations  of  the  First  Order  six  eye  observations  are  made 
daily  to  control  the  automatic  records.  At  those  of  the  Second  Order 
observations  are  made  at  9  a.m.  and  9  p.m.  local  time.  At  the 
Telegraphic  stations  observations  are  taken  at  8  a.m.,  2  p.m.,  and 
6  p.m.  Greenwich  time,  and  at  several  of  these  stations  the  barometer 
is  read  at  10  p.m.  also. 

Question  5. — Kow    are    tlie   observations  recorded  ?     Who    supplies     the 
schedules  ? 

The  observations  are  recorded  in  rough  day  books,  and  copied 
into  monthly  tables,  all  supplied  by  the  Meteorological  Office  or  the 
Society. 

Question  5a. — If  su/pplied  from'the  Central  Office,  is  their  cost  defrayed  from 
its  own  funds? 

The  cost  of  printing  is  not  defrayed  out  of  the  annual  grant  to  the 
Meteorological  Office. 
See  answer  to  question  17a. 

Question  6. — Are  the  observers  paid  ?  arid  if  so,  at  what  rate  ? 

The  stations  of  the  first  order,  the  seven  observatories,  receive  a 
regular  annual  allowance  of  about  250Z.  The  observers  at  the 
stations  of  the  second  order  are  all  volunteers.  The  Telegraphic 
reporters  are  paid  about  13Z.  per  annum. 

Question  7. — Who  appoints  the  observers  ? 

The  Telegraphic  Eeporters  are  the  only  observers  appointed  by 
the  Meteorological  Office,  except  in  the  case  of  the  distant  observa- 
tory of  Valencia,  which  is  managed  from  London,  inasmuch  as  there 
is  no  local  institution  at  that  place  with  which  it  could  be  connected. 

Question  8. — Can  they  be  changed  ? 

The  Telegraphic  Beporters  can  be  changed.  If  any  of  the  stations 
of  the  second  order  fail  in  accuracy  the  publication  of  their  returns 
is  discontinued. 

Question  9.—^How  often  are  the  stations  inspected  ? 

Almost  without  exception  the  stations  are  inspected  every  year. 
Question  10.— :-By  what  persons  and  ai  whose  expense  ? 

The  Director  of  the  Office  was  in  1876  the  sole  inspector,  but  the 
observatories  were'  also  visited  yearly  by  the  Superintendent  of  the 
Central  Observatory  at  Kew.  (') 
The  cost  of  inspection  is  borne  by  the  Meteorological  Oiffice. 

O  Since  1877  separate  inspectors  have  been  appointed  for  the  three 
kingdoms,  the  Secretary  to  the  Meteorological  Office  inspecting 
Ireland.  The  stations  in  connexion  wiSi  the  Meteorological 
Society  are  inspected  bj  its  Assistant  Secretary. 
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Question  11. — Who  supplies  iiistrvments  ? 

At  the  obeervatorieB  and  the  Telegraph  Btations  the  inBtrnmentB  em- 
ployed are  the  properly  of  the  Meteorological  Office.  At  the  stations 
of  the  second  and  third  orders  the  inBtroments  are  the  private 
property  of  the  observers. 

In  the  branch  of  Ocean  Meteorology  (Qnestion  22)  all  the  instm- 
ments  employed  in  the  Royal  Navy,  and  by  the  observers  in  the 
Mercantile  Marine  (upwards  of  100  in  number)  belong  to  the 
Meteorological  Office. 

Question  llo. — Are  they  verified  before  or  after  erection  ? 

All  the  instruments  belonging  to  the  Office,  and  all  those  employed 
at  stations  connected  with  it,  are  verified  originally  at  Kew  Obser- 
vatory. 

Question  12. — What  staff  is  employed  in  tJve  Central  Office  ? 

A  director,  a  marine  superintendent,  5  senior,  6  junior,  and  8  tem- 
porary  clerks,  1  engraver,  an  office  keeper,  a  commissionaire,  and  a 
porter.  P) 

(3)  In  1879  the  staff  of  the  Office  consisted  of  1  Secretary  to  the 
.Council,  1  Marine  Supeiintendent,  1  assistant  in  the  Marine 
Department,  5  senior,  6  junior,  and  19  temporary  clerks,  1 
engraver,  1  office  keeper,  1  commissionaire,  3  boys,  and  1  porter. 

Question  12a. — Have  any  of  tJie  staff  any  otlver  sources  of  official  income? 

No.  " 

(4.)  Question  12?;. — WJvat  are  the  usual  office  hours  F 

10  a.m.  to  4  ]p.m.,  except  in  the  Telegraphic  Department,  where 
the  attendance  is  from  8.30  a.m.  to  9  p.m.  {*) 

(*)  In  1878  the  hours  were  altered  to  9  to  5.  * 

Question  12c, — Is  residence  or  any  other  special  advantage  enjoyed  by  tlie 
director  or  any  of  the  staff  ? 
No. 
Question  13. — How  is  the  work  divided  at  the  Ceyitral  Office  ? 

I.  Ocean  Meteorology  ;  11.  Weather  Tele^phy  ;;^  and  III.  Land 
Meteorology  ;  and  IV.,  in  addition.  Administration  and  Correspon- 
dence.(*) 

I.  Meteorology  employs  the  Marine  Superintendent,  2  seniors, 

1  junior,  and  3  temporary  clerks. 
n.  Weather  Telegraphy  employs  1  senior,  3  junior,  and  2  tem- 
porary clerks, 
m.  Land  Meteorology  employs!  senior,  1  junior,  and  4  temporary 

clerks,  with  1  engraver. 
IV.  The  Administration  employs  1  senior  and  1  junior  clerk,  with 

the  office  keeper  and  commissionaire. 
The  last  three  branches  are  under  the  special  management  of  the 
director. 

(')  In  1879  the  staff  was  increased  under  I.  by  3,  under  IL  by  4, 
under  III.  by  6,  under  IV.  by  2. 

Qti^stion  14. — Who  appoints  the  clerics  ? 

The  Committee  of  the  Aoyal  Society,  who  manage  the  Office.C') 

(^)  In  1877  the  Office  was  transferred  to  a  paid  Council  nominated 
by  the  Rojal  Society  and  appointe<l  by  the  Government. 

Question  15. — What  salaries  are  paid  to  the  clerics  arid  to  the  superinten- 
dents 
The  Director  receives  800Z.  annually,  the  Marine  Superintendent 
4002. ;  the  5  senior  clerks  together  1,0007. ;  the  6  junior  clerks 
together  566L  ;  the  8  temporary  clerks  540L  16«. ;  the  engraver 
1(^2.  4«.  ;  the  office  keeper  lOOL  These  payments  to  the  clerks  are 
exclusive  of  what  can  be  earned  at  overtime.  (7)    (Ques.  165.) 

(J)  These  salaries,  in  the  ease  of  the  clerks  have  been  altered,  owing 
to  the  increase  in  the  hours  of  attendance.  The  Council 
reccire  1,000/.  a  year. 
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Qt^e$tion  16. — Who  pays  tlieae  ? 

The  Oommit;tee,  out  of  iheir  grant  from  Ooyenuuent. 

Qvsation  16a. — Are  their  appointments  permaiient,  and  is  there  any  provision 
for  superannuation  ? 

The  appointmentB  are  not  permanent,  and  there  are  no  pensions. 

Question  166. — Are  there  any  extra  allowances ,  e.g.,  for  additional  work  or 
special  services  ? 

The  clerks  are  allowed  to  work,  at  home  at  overtime,  and  those 
who  attend  at  extra  hours,  as  in  the  Telegraphic)  branch,  and  at 
the  Reporting  stations,  receive  extra  pay.(^) 

The  funds  for  the  Telegraphic  extra  pav  are  provided  by  the 
<< Times"  newspaper,  for  the  use  of  whidi  journal  the  arrange- 
ments are  made. 

(^)  Overtime  has  been  abolished,  the  hours  of  attendance  having  been 
increased.  The  arrangements  with  the  "  Times '*  were  modified 
in  1880. 

Question  17. — WJiat  publications  issue  from  the  CeniraX  Office  F 

The  list  of  published  books,  &c.  is  printed  on  the  cover  of  each 
publication  of  the  Office. 

In  addition,  lithographed  Daily  Weather  Charts  are  issued  to  the 
number  of  about  500,  more  than  half  of  which  are  distributed 
free. 

The  Hourly  Beadings  of  Pressure,  Temperature  (Dry  and  Wet 
•  thermometers).  Wind  (Direction  and  Velocity),  and  Bain  at  all  the 
seven  Observatories  are  also  lithographed  and  distributed  to  the 
principal  Meteorological  Institutions. 

Question  17a. — Frwn  what  fund  is  the  printing  paid  ? 
By  Her  Majesty's  Stationery  Office. 

Question  17h. — How  many  copies  of  your  pMications  are  distributed  free  f 

The  number  varies. 
Of  all  publications  there  are  distributed,  172  copies. 

„  „         except  Marine  publications,  65  copies. 

Of  Marine  only,  134  copies. 
Of  smaller  pubUcfttions  only,  22. 

Question  17c. — How  inany  are  sold  ? 
Very  few. 

Question  18. — Are  tJiere  daily  observations  published  from  any  staUons  as 
well  as  a/verage  {weekly  or  numthly),  and  if  so  from  how 
many  stations  ? 

The  automatic  records  from  the  seven  Observatories  are  reproduced 
in  full  in  the  Quarterly  Weather  Beport.  In  addition,  the  hourly 
readings  of  the  instrumental  curves  are  lithographed,  as  explained 
in  Answer  17. 

For  the  year  1876  the  observations  at  9  a.m.  and  9  p.m.  have  been 
published  for  the  stations  of  the  second  order  on  Form  A,  in  detail, 
for  15  stations  ;  on  Form  B,  in  abstract,  for  14  additional  stations. 
In  addition,  daily  observations  for  29  stations  are  published  in  the 
Daily  Weatiier  Beports. 

Question  19. — Is  provision  made  for  the  discussion  of  particular  points  i/n 
reference  to  storms,  weather,  public  health,  a.gricuUu/re, 
Sjrc,  or  in  reference  to  more  scientific  questions  ? 

Various  investigations  into  the  history  of  particular  storms,  &o. 
have  been  published  by  the  Office  from  time  to  time. 

Numerous  papers  on  such  subjects,  prepared  in  the  Office,  have 
appeared  in  the  Quarterly  Journal  of  the  Meteorological  Society. 
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Question  20. — Hcuoe  cmy  reaea/rches  been  carried  on  with  a  view  to  the 

improvement  of  instruments  or  methods  of  rednjutAng  ohser^ 

vations  f 

The  Office  has  constantly  directed  its  attention  to  the  improvement 

of  existing  instroments,  and  methods  of  observation  and  reduction, 

in  every  branch  of  the  science  which  comes  under  its  sphere  of 

action.     The  results  are  published  in  its  Anmial  Reports. 

Question  21. — What  is  the  cost  of  the  Meteorological  Departm^ent  under  aU 
its  different  heads?  (1.)  For  instruments,  (2.)  For 
stations.  (3.)  For  observers.  (4.)  For  cost  of  records. 
(5.)  For  transmission  to  Central  Office.  (6.)  For  vert- 
JioaMon  of  observations.  (7.)  For  pvhUcaiion  of  resuUs. 
(8.)  For  warnings  of  storms.  (9.)  For  abstract  physical 
and  scientific  results. 

The  total  expenditure  of  the  Office  in  the  year  ending  March  81, 
1875,  was  11,685Z.  10«.  6i. 

The  Parliamentary  vote  was  10,000/.,  0  and  the  balance  was  received 
from  various  sources,  such  as  the  sale  of  instruments,  subscriptions 
to  the  Daily  Weather  Beports,  and  the  contribution  from  the 
**  Times  "  newspaper  for  the  evening  Telegraphic  Weather  Service. 

The  amounts  are  distributed  as  follows  : — 

Office— 
Salaries 

Bent,  fuel,  and  furniture 
Contingencies,  printing,  &o.   • 
Special  researches 

Land  Meteorology — 
Expenses  at  ODservatories 
New  instruments  for  do.f 
Computations  - 
Weather  telegraphy    - 
Inspections,  D.  W.  Charts,  &c. 
Computations 

Ocea/n  Meteorology — 
Marine  Superintendent 
Admiralty  instruments 
Mercantile  Marine  do4 
Computations,  &c 

Total 

(')  In  1878  the  Parliamentary  grant  was  14,500/. 

Qttestion  22. — Does  your  Bepa/rtmewt  deal  with  both  Lamd  and  Ocean 
Meteorology  ? 

Yes,  as  already  explained,  and  it  supplies  all  the  Meteorological 
InstrumentB  used  in  the  Boyal  Navy. 

BoBEBT  H.  Scott. 

*  Including  honorarimn  to  Council. 

t  The  purchases  of  instruments  for  colonial  establishments,  &c.  are  included  under 
the  heads  of  <'  New  Instruments  for  Observatories  *'  and  of  **  Mercantile  Marine 
instruments." 

X  Including  Instruments  and  Agency  Accounts  (seaports). 


1874-5. 

£     s.    d. 

1,314  19  0 

603  2  8 

195  17  0 

1878-9. 

£      8.    d. 

2,512  10  8* 
676  8  7 
387  0  8 
270  3  11- 

2,644  3  11 
391  12  9 
763  11  2 

2,139  8  9 
583  2  3 
665  6  8 

2,433  19  1 
51  9  6 
1,361  19  0 
3,148  5  9 
292  18  1 
1,266  4  4 

400  0  0 

265  15  0 

575  4  11 

.   1,14S  6  5 

400  0  0 

353  11  0 

571  17  1 

1,337  9  7 

^11,685  10  6 

14,963  17  3 
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REPORT 


OF   THE 


Second  Meeting  of  the  International 
Meteorological  Committee. 


.  COPENHAGEN,  AUGUST  1882. 


Protocol  of  the  First  Meeting,  1st  Aognst  1882. 

The  Meeting  was  opened  in  the  "  Hydrographic  Office"  at 
lOh.  a.m. 

Present :  MM.  Wild  (President),  Buys-Ballot,  Hann,  Mohn, 
Neumayer,  and  Mr.  Scott  (Secretary). 

The  President  welcomed  those  members  who  were  present, 
and  stated  that  two  members,  viz.,  MM.  de  Brito-Capello  and 
Mascart,  bad  been  prevented  from  reaching  Copenhagen  in  time 
for  the  first  Meeting,  but  that  they  would  come  as  soon  as  pos- 
sible, and  would  probably  be  present  at.  the  next  meeting.  He 
further  stated  that  M.  Cantoni  had  been  prevented  by  illness  in 
his  family  from  attending  the  present  meeting,  and  that  he  would 
at  a  later  period  lay  before  the  Committee  the  correspondence 
which  had  passed  with  that  gentleman,  and  which  contained  a 
proposal  made  by  him. 

The  President  proposed  that  M.  HofEmeyer,  as  the  host  of 
the  Committee,  should  be  invited  to  attend  its  meetings. 

Mr.  Scott  drew  the  attention  of  the  Committee  to  the  Reso- 
lution of  the  First  Meeting  at  Berne,  in  which  the  terms  of 
admission  of  non-members  were  defined.  He  recommended  the 
Committee  not  to  establish  a  precedent  which  might  produce 
inconvenience  in  future. 

M.  Neumayeb  agreed  with  Mr.  Scott  as  to  the  latter  reser- 
vation, but  was  of  opinion  that,  in  the  present  instance,  in 
accordance  with  the  President's  proposal,  the  invitation  of  M. 
Hoffineyer,  as  the  host  of  the  Committee  on  the  present  occasion, 
could  not  give  rise  to  any  inconvenient  precedent. 

It  was  accordingly  resolved  unanimously  to  invite  M.  Hofiineyer 
to  attend  the  present  Meetings. 

The  President  requested  the  Secretary  to  read  the  Programme 
of  questions  for  discussion  proposed  by  the  Executive  Officers. 
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The  Programme  was  read  and  adopted  with  some  additional 
articles^  proposed  respectively  by  MM.  Hann,  Neumayer,  and 
Buys-Ballot.     (Appendix  I.) 

The  President  requested  the  Secretary  to  read  his  Report 
Appendix  II.),  the  first  point  of  the  business  to  be  considered. 

The  Report  was  read  and  adopted. 

It  was  resolved  to  have  M.  Houzeau*8  letter  printed  as 
Appendix  XII.  to  the  Report  of  the  Committee. 

The  discussion  was  opened  on  M.  Cantoni's  proposal  to  resign 
his  seat  on  the  Committee  in  favour  of  M.  Tacchini  (Article  XII. 
of  the  Programme).  M.  Cantoni's  letters  of  the  3rd  and  27th  July 
(Appendix  III.)  were  read.  The  Committee  expressed  its  full 
concurrence  with  the  President  in  his  regret  at  M.  Cantom's 
resignation,  ss  expressed  in  his  reply  to  that  gentleman,  and  in 
accordance  with  the  proposal  contained  in  M.  Cantoni's  letter  of 
July  3,  unanimously  elected  M.  Tacchini  a  member  of  the 
Committee. 

The  discussion  was  opened  on  Article  VII.  of  the  Programme: — . 

**  The  proposed  International  collection  of  the  systems  of  storm- 
warnings,  &c.  to  the  coasts  of  different  countries,  for  the  Inter- 
national Fisheries  Exhibition  in  London,  1883." 

The  letter,  dated  8th  July,  of  Sir  Brandreth  Gibbs,  Secretary 
of  the  '^  International  Fisheries  Exhibition,"  was  read  (Appen- 
dix IV.). 

The  Committee  resolved,  on  the  proposal  of  the  President,  to 
invite  the  Directors  of  Central  Offices  to  send  to  the  Meteoro- 
logical Office,  for  the  proposed  Exhibition,  a  collection  of  apparatus 
and  copies  of  all  Instructions  referring  to  the  issuing  of  Weather 
Forecasts  and  Sto^m  Warnings  to  the  seafaring  community,  and 
also  relating  to  Maritime  Meteorology. 

The  discussion  was  opened  on  Article  X.  of  the  Programme : — 

**  Report  on  the  degree  of  conformity  with  the  decisions  of  the 
*'  Congresses  of  Vienna  and  of  Rome  of  the  instruments  and 
^'  methods  of  observation  actually  in  usa" 

The  President  proposed  that  fresh  reports  for  each  country 
should  be  asked  for,  and  be  printed  separately  in  the  Report  of 
the  Committee,  and  not  be  separated  up  into  various  heads,  as 
before,  in  the  case  of  the  Report  of  the  meeting  at  London. 

This  proposal  was  supported  by  Mr.  Hann. 

It  was  resolved  that  the  reports  should  be  asked  for  and 
printed,  as  suggested  by  M.  Wild,  the  reports  to  have  reference 
to  the  31st  December  next.  Any  reports  received  too  late  to  be 
published  separately. 

MM.  Hann,  Mohn,  and  Neumayer,  were  appointed  a  Sub- 
Committee  to  draw  up  a  plan  for  the  Report,  and  to  submit  it  to 
the  Committee  at  one  of  their  subsequent  meetings. 

The  Secretary  submitted  the  Report  of  the  Second  Inter- 
colonial Conference  of  Australasia,  held  at  Melbourne  the  2l6t- 
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27th  April  IdSl.     He  was  requested  to  have  a  summary  of  this 
Report  printed  as  Appendix  V. 

The  meeting  was  adjourned  at  I2h.  30m.  p,m.  until  2h.  p<m. 

A  letter  from  M.  Petyt,  Vice-President  of  the  Chamber  of 
Commerce  of  Dunkirk^  dated  29th  July,  was  read,  asking  permis- 
sion for  M.  Terquem  to  attend  the  meetings  of  the  Committee, 
as  the  said  Chamber  takes  a  lively  interest  in  the  proposed 
cable  to  Iceland. 

It  was  agreed  to  admit  M.  Terquem  on  the  conditions  laid 
down  at  Berne. 

The  discussion  was  opened  on  Question  VIII.  of  the  Pro- 
gramme (M.  Koppen's  proposal  as  to  "the  symbols  for  hydro- 
meteors  "). 

M.  Hann  stated  that  a  French  translation  of  M.  Koppen's 
proposals  had  been  sent  to  all  the  members  of  the  Committee 
belonging  to  the  Latin  nations.  (Besolution  of  the  Third  Meeting 
at  Berne.) 

With  regard  to  the  First  proposal,  for  alteration  of  the  interna- 
tional symbols,  it  was  agreed^  after  discussion,  not  to  alter  the 
symbols  reconunended  by  the  Congress  of  Vienna,  with  the  excep- 
tion of  the  introduction  of  notice  of  squalls,  by  inserting  the 
symbol  for  '^  strong  wind "  beside  that  for  the  phenomenon,  as 
"  rain  "  or  "  snow." 

The  consideration  of  the  Second  proposal  was  then  taken  up. 

**  l^.  It  is  necessary  in  the  interest  of  climatology,  as  well  as  of 
synoptical  meteorology,  that  precaution  should  be  taken,  by  suitable 
alterations  in  the  forms  for  observation  and  in  the  instnictions 
for  observers,  as  well  as  in  the  form  of  publication,  for  the 
unequivocal  record  of  the  hydrometeors  ejusting  at  the  moment  of 
observation  (especially  rain,  snow,  hail,  and  soft  hail).  In  publi- 
cation this  can  be  effected  by  making  the  columns  for  the  record 
of  cloud'  observations  wider,  so  that  the  above  signs,  together 
with  the  exponents  0  and  2,  may  be  able  to  take  a  place  next  to 
the  figure  for  cloud,  if  at  the  time  of  observation  one  of  the 
specified  hydrometeors  existed  (in  the  event  of  want  of  space,  the 
most  important  would  suffice).  The  observer's  remarks,  the 
detailed  publication  of  which  is  very  desirable,  can  be  given  with 
advantage,  according  to  Kupffer's  method,  and  as  now  done  in 
the  Annals  of  the  Austrian  Central  OflSce,  at  the  side  of  the  tables, 
where  they  are  not  cramped  for  room. 

"  With  regard  to  the  term  *  the  moment  of  observation,'  each 
observation  takes  altogether  a  certain  time,  the  observer  can  only 
be  directed  to  make  a  fixed  rule  for  the  rotation  in  which  the 
individual  meteorological  elements  are  to  be  observed,  and  to  refer 
the  estimation  of  the  amount  of  cloud,  together  wHh  the  state- 
ment whether  it  rains,  snows,  &c.,  to  a  definite  specified  limit  of 
time.  The  expression  *  Rain  in  showers,'  which  is  very  suitable 
for  the  remarks  because  very  characteristic,  which  is  denoted  by 
'/>'in  the  Beaufort  scale,  is  therefore  of  course  to  be  entirely 
avoided  in  the  notation  of  the  weather  at  the  moment  of  observa- 
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tion,  as  well  as  the  likewise  indefinite  expression  '  rainy.'  These 
remarks  refer,  so  far  as  regards  the  original  day-books  and  instruc- 
tions, to  observers  at  sea  as  well  as  to  those  at  fixed  stations." 

(a.)  M.  MoHN  recommended  the  adoption  of  the  system  already 
introduced  in  the  Norwegian  Annals,  for  1880  and  subsequent 
years,  viz.,  to  employ  the  following  exponents : — 

a  morning  (between  the  first  and  second  daily  observation). 
p  evening  „  second  and  third  „ 

n  night  „  third  and  first  „ 

Rain  or  other  phenomena,  observed  at  the  exact  time  of  any 
epoch  of  observation,  to  be  indicated  by  a  symbol  entered  after 
the  record  of  the  phenomenon  which  gives  the  epoch;  for 
instance  : — 

#  ^     Kain  at  8h.  a.m. 
•X-3     Snow  at  8^.  p.m. 

Rain  or  other  phenomena,  observed  during  the  interval  betioeen 
the  epochs  of  observation,  to  be  indicated  by  exponents  added  to 
the  symbols ;  for  instance  : 

•  ^     Light  rain  during  the  night. 

#xia     Rain  during  the  night,  the  morning,  and  at  8h.  a.m. 

M.  Mohn's  proposal  was  adopted. 

"  *2p.  It  is  desirable  to  introduce  as  a  new  element  into  meteoro- 
'  logical  summaries  for  land  and  sea,  an  expression  for  the  *  dura- 
tion of  rain '  or  for  the  /  absolute  probability  of  rain,'  in  one  of 
the  three  forms : — 

-     -  iV.  or     ~~r 
n     n  n  a 

in  which  n  is  the  total  number  of  times  of  observation. 

r  the  number  of  times  of  observation  with  rain. 
iV  the  total  number  of  hours  in  the  period  under  consi- 
deration (Month). 
d  the  number  of  days  on  which  rainfall  is  noted. 

Therefore^^^l^^  ^absolute  probability  of  rain.* 
n 

~-iV=the  probable  total  continuance  of  rain  in  hours  in 

'*  the  period  under  consideration. 

r  N 

—  =the  average  duration  of  the  rain  upon  a  wet  day." 

(b.)  The  Committee  regretted  that  it  could  not  recommend  the 
adoption  of  M.  Koppen's  proposal  as  to  the  probability  of  rain, 
&c.,  because  the  data  for  these  calculations  are  not  given  by 
observers  at  Stations  of  the  Second  Order,  but  it  recommended 
observers  at  Stations  of  the  First  Order,  and  at  sea,  to  consider  the 
possibility  of  giving  this  information. 

The  discussion  was  opened  on  Question  XVII.  of  the  Pro- 
gramme : — 

"  The  importance  of  the  study  of  evaporation  not  only  from  a 
free  water  surface,  but  also  from  surfaces  of  different  characters,  as, 
for  instance,  of  sand,  of  clay,  &c/' 
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The  Committee,  while  recogniziDg  the  importance  of  these 
researches,  was  not  of  opinion  that  any  resolution  or  recommenda- 
tion, more  precise  than  those  existing,  could  be  framed,  as  the 
observation  of  evaporation  generally  had  not  made  sensible  progress 
since  the  Congress  at  Rome. 

M.  HoFPMEYBR  submitted  to  the  Committee  a  new  rotary 
hygrometer  which  had  been  invented  by  himself  and  Captain  Bung. 

The  sitting  ended  at  4h.  p.m« 

(Signed)        H,  Wild. 


Protocol  of  the  Second  Meeting,  Wednesday,  2nd  August. 

The  Meeting  was  opened  at  lOh.  a.m. 

Present :  MM.  Wild  (President),  Buys-Ballot,  de  Brito-Capello, 
Hann,  Mohn,  Neumayer,  and  Mr.  Scott  (Secretary). 

A  telegram  from  M.  Mascart  was  read,  announcing  that  he 
expected  to  arrive  before  noon. 

The  protocol  of  the  first  meeting  was  read  and  confirmed. 

The  discussion  was  opened  on  Question  XV.  of  the  Pro- 
gramme : — 

**  The  Members  of  the  Committee  are  requested,  if  possible,  to 
bring  under  the  notice  of  meteorologists  the  results,  at  least  for 
the  period  of  the  International  Polar  Stations,  of  observations  of 
stations  which  do  not  belong  to  any  meteorological  system,  and 
which  appear  either  irregularly  or  in  local  publications,  and  arc 
always  difficult  to  procure.  This  is  particularly  desirable  for 
stations  situated  in  the  intervals  between  the  existing  systems, 
especially  in  tropical  regions." 

After  remarks  on  this  subject  by  different  members,  it  was 
agreed  to  issue  a  circular  to  the  Directors  of  Central  Offices  to 
draw  their  attention  to  M.  Hann's  proposal,  inviting  them  to  com- 
municate, for  the  Bulletin  International  Polairey  a  list  of  distant 
stations  from  which  observations  might  be  obtained. 

The  discussion  was  opened  on  Question  IX.  of  the  Pro- 
gramme. 

M.  HoFFMEYER  stated  to  the  Committee  that  the  Meteoro- 
logical OflSce  of  London  had  already  begun  to  publish,  in  the  Daily 
Weather  Reports^  monthly  means  of  Observations  taken  at 
Telegraphic  Reporting  Stations,  commencing  with  the  year  1880, 
as  he  had  indicated  in  his  proposition  to  the  meeting  at  Berne. 

The  following  was  the  action  on  M.  Hoffmeter's  proposal  at 
Berne: — 

"  In  order  to  draw  up  the  Meteorological  Summaries  of  each 
day,  and  to  judge  of  the  importance  of  the  atmospheric  conditions, 
as  well  as  their  probable  consequences,  it  would  be  very  convenient 
to  have  some  information,  as  reliable  as  possible,  on  the  mean 
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values  and  extremes  of  the  elements  of  the  weather  at  the  stations 
which  serve  as  a  basis  for  the  international  and  telegraphic 
meteorological  service.  The  best  thing  would  evidently  be  to 
know  these  data  for  rather  short  periods,  for  instance,  for  pentades 
or  decades,  but  the  means  and  extremes  even  for  each  month 
would  be  of  great  assistance." 

*'  In  the  event  of  your  honorable  Committee  sharing  this  view, 
I  would  venture  to  request  it  to  take  care  that  the  materials 
necessary  for  this  end  were  published  in  a  convenient  form,  either 
by  each  individual  country,  for  those  stations  for  which  the  tele- 
graphic reports  relating  to  the  weather  are  sent  abroad,  or,  perhaps 
still  better,  by  means  of  centralisation  in  one  of  the  Meteorological 
institutions ;  and  in  accordance  with  communications  received 
from  the  other  Meteorological  establishments. 

"  The  Committee  adopted  the  following  resolution  : — 
"  The  Committee  has  heard  with  interest  Captain  Hoflfmeyer's 
communication,  and  recommends  the  Central  Institutions  to  calcu- 
late the  averages,  &c.  which  he   proposes,  for  the  International 
and  Telegraphic  stations." 

The  Committee  decided  to  recommend  the  Directors  to  add  to 
their  Daily  Weather  Bulletins  at  the  end  of  each  month  the  monthly 
means  for  Telegraphic  Stations,  according  to  the  example  of  the 
Meteorological  Office  of  London. 

The  discussion  was  opened  on  Question  XIV.  of  the  Pro- 
gramme : — 

**  Is  it  desirable  that  the  number  of  members  of  the  Committee 
should  be  increased,  by  the  addition  of  certain  persons  representing 
other  important  Meteorological  Organizaticms. ' 

Several  members  of  the  Committee  were  of  opinion  that  it 
might  be  desirable  to  increase  the  number  of  members.  But  it 
was  found  that,  by  the  resolution  of  the  Congress  of  Rome,  the 
Committee  was  to  consist  of  nine  members  only.  This  being  a 
formal  obstacle  to  the  proposed  augmentation,  it  was  thought  that 
a  future  Congress  could  alone  make  alterations  in  this  direction. 

M.  Neumayer  repeated  on  this  occasion  a  communication 
which  he  had  already  made  at  Berne,  namely,  that  he  had  been 
instructed  by  the  German  Government  to  announce  that  in  the 
event  of  any  proposal  being  made  to  convene  a  third  Congress, 
that  Government  reserved  its  decision  as  to  its  participation 
therein,  and  that,  speaking  generally,  the  German  Government 
was  at  present  of  opinion  that  it  would  not  be  desirable  to  convene 
a  fresh  Congress  soon. 

The  meeting  was  adjourned  at  12h.  30m.  p.m.  until  2h.  p.m. 

M.  Mascart  arrived  in  the  meantime,  and  expressed  his  deep 
regret  that  he  had  not  been  able  to  reach  Copenhagen  sooner,  and 
to  take  part  in  the  first  meeting,  at  which  the  question  of  the 
replacement  of  M.  Cantoni  by  M.  Tacchini  was  brought  forward. 
He  stated  that  he  regretted  the  determination  which  M.  Cantoni 
had   taken^  but  that  he  would  have  readily  acquiesced   in   the 
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opinion  of   the   Committee   in   support   of    the    nomination  of 
M.  Tacchini. 

The  discussion  of  Question  XIV.  iivos  resumed,  and  finally 
M.  Mascart  proposed  the  following  resolution  :  **  While  consider- 
'^  ing  the  extension  of  the  International  Committee  to  be 
"  desirable^  it  does  not  appear  possible  to  give  effect  to  that 
'^  desire,  on  account  of  the  conditions  on  which  the  nomination  of 
**  the  Committee  by  the  Congress  of  Rome  took  place.'  This 
resolution  was  adopted. 

The  discussion  was  opened  on  Question  XVI.  of  the  Pro- 
gramme : — 

"A  communication  from  MM.  Hoffmeyer  and  Neumayer  on 
the  subject"  of  the  issue  of  daily  synoptic  charts  and  weather 
reports  for  the  area  of  the  North  Atlantic  Ocean,  and  the 
countries  bordering  on  it." 

On  ihe  invitation  of  the  President,  M.  Hoffmeyer  made 
the  following  communication  to  the  Committee: — 

'^  MM.  HofEmeyer  and  Neumayer  submit  to  the  Committee  a 
plan  for  the  publication  of  daily  synoptic  charts  of  the  North 
Atlantic  Ocean  and  its  coasts. 

'^  The  plan  differs  from  the  analogous  scheme  which  was  sub- 
mitted to  the  Congress  at  Rome  in  so  far  that  the  cost  of  the 
publication  of  the  charts  and  explanatory  text  {Synoptic  Review) 
is  to  be  borne  by  the  Danish  Meteorological  Institute  and  the 
Deutsche  Seewarte, 

"MM.  Hoffmeyer  and  Neumayer  communicate  to  the  Com- 
mittee this  plan,  which  is  to  be  considered  only  as  a  private 
agreement  between  the  two  institutions  above  named,  with  the 
object  of  requesting  the  various  directors  to  kindly  assist  them 
with  materials,  and  of  eliciting  an  expression  of  opinion  from  the 
Committee  upon  the  importance  of  the  undertaking. 

"  llie  Committee  is  requested,  however,  to  understand  that  it  is 
not  a  question  of  a  resolution  of  a  general  nature,  but  that  the 
gentlemen  named  hope  to  be  provided  by  the  Committee  with  a 
resolution  worded  in  such  a  way  as  to  indicate  the  importance  of 
daily  synoptic  charts  for  the  development  of  theoreticai  meteoro- 
logy and  of  the  practical  study  of  weather.  They  propose  to 
submit  copies  of  such  a  resolution,  if  adopted,  to  their  respective 
Governments  as  a  justification  for  the  expense  of  the  proposed 
publication,  which  will  amount  to  a  considerable  sum. 

The  Committee  adopted  the  following  resolution  : — 

''  The  Committee  considers  that  such  a  continuation  of  Captain 
Hoffmeyer's  synoptic  charts,  as  may  be  anticipated  from  the 
proposal  of  MM.  Hoffmeyer  and  Neumayer,  will  be  of  the 
greatest  importance  for  the  progress  of  dynamical  meteorology, 
and  that  the  publication  of  daily  charts  for  an  extensive  area  is 
indispensable  ibr  researches  into  general  meteorology  and  for 
the  improvement  of  the  weather  service,  not  only  for  the  coasts, 
but  also  for  inland  stations.  It  is  accordingly  of  opinion  that 
the  proposal  should  be  actively  supported  on  all  sides." 

The  sitting  ended  at  4h.  p.m. 

(Signed)        H.  Wjld. 
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Protocol  of  the  Third  Meeting,  Thursday,  3rd  August. 

The  Meeting  was  opened  at  lOh,  a.m. 

All  the  members  of  the  Committee  were  present. 

M.  Tietgen  was  present  by  invitation  of  the  Committee. 

The  discussion  was  opened  on  Question  IV.  of  the  Programme. 

M.  Tietgen  explained  the  method  which  he  proposed  for 
carrying  out  the  project  of  the  proposed  cable^  and  promised,  in 
accordance  with  the  desire  of  the  members,  to  submit  his  remarks 
in  writing  for  the  Report.     (Appendix  VI.) 

The  President  thanked  M.  Tietgen  for  the  trouble  he  had 
been  good  enough  to  take,  after  which  M.  Tietgen  withdrew. 

The  Committee  decided,  at  the  suggestion  of  the  President,  to 
divide  the  discussion  into  two  parts,  the  scientific  question  and 
the  mode  of  putting  the  project  into  execution. 

The  discussion  of  the  scientific  part  of  the  question  was  first 
taken  up. 

All  the  members  of  the  Committee  were  agreed  as  to  the 
importance  of  the  undertaking  for  the  purpose  of  weather 
prediction,  and  the  following  resolution  was  finally  adopted  : — 

"  The  Committee,  with  reference  to  their  former  utterances  on 
the  subject,  consider  that  storm  warnings  cannot  realize  all  the 
advantages  which  may  be  anticipated  from  them  until  regular  tele- 
graphic communications  are  established  with  the  stations  situated 
to  the  west  of  Europe,  viz.,  Iceland,  America,  and  the  Azores. 
The  prospect  of  the  establishment  of  this  network  does  not  appear 
to  be  near,  but  the  Committee  is  of  opinion  that  a  cable  uniting 
Iceland  to  Europe  would  meet  the  requirements  which  are  most 
urgent;  they  therefore  recommend  such  an  undertaking,  and 
request  M.  Hoftineyer  to  draw  up,  for  distribution  by  the  executive 
officers  of  the  Committee,  a  memorandum  which  will  set  forth  the 
general  interest  of  the  scheme." 

This  resolution  was  adopted  unanimously. 

The  Committee  then  passed  to  the  consideration  of  the  practical 
side  of  the  question. 

On  the  invitation  of  the  President,  M.  Hoppmeyer  communi- 
cated to  the  Committee  several  other  considerations,  in  addition  to 
those  expressed  by  M.  Tietgen,  and  which  might  possibly  facilitate 
the  execution  of  the  project  by  diminishing  its  cost. 

The  Committee  decided  not  to  frame  any  resolution  upon  this 
point. 

The  meeting  was  adjourned  at  12h.  30m.  p.m.  until  2h.  p.m. 

The  discussion  was  opened  on  Question  III.  of  the  Programme : — 
"The   plan  for  International  Meteorological   Tables  for  the 
reduction  of  observations." 

M.  Leon  Teisserenc  de  Bort,  who  was  present  by  invitation, 
submitted  to  the  Committee  some  remarks  upon  the  subject  of 
the  reduction  of  the  barometer  to  sea-level.     (Appendix  VII.) 
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The  Sub-Committee  elected  at  Berne  (the  President  and 
M.  Mascart)  submitted  to  the  Committee  specimens  of  tables 
constructed  by  M.  Mascart. 

**  Scheme  for  International  Meteorological  Tables, 

List  of  Tables. 

I.  Conversion  of  different  thermometer  scales. 
10.  Eeaumur  to  Centigrade. 
2o.  Fahrenheit  to  Centigi-ade. 
30.  Centigrade  to  Fahrenheit. 

II.  Reduction  of  the  barometer  to  32°  F. 
1°.  French  measures. 
2^.  English  measures. 

III.  Mutual  conversion  of  English,  French  (old  and  new),  and 

Bussian  measures  for  the  barometer. 

1°.  English  measures  to  millimetres,  between  19  and 

31  ins. 
2°.  Millimetres  to  English  inches,  between  540  and 

780  nun. 
3<>.  Russian  measures  to  millimetres,  between  535  and 

615  half  lines. 
4p.  Bussian  measures  to  English  inches. 
50,  Old  French  measures  to  millimetres. 

IV.  Conversion  of  English  measures,  both  for  rainfall   and 

evaporation. 

P.  French  lines  to  millimetres,  from  0  to  100  lines. 

20.  English  inches  to         „  „     0  to  100  ins. 

30.  Millimetres  to  English  inches,    „    0  to  100  ins. 
V.  Vapour  tension. 

10.  French  measures. 

20.  English  measures. 

30.  Boiling    point  ^  temperatures,  between  680  and 
800  mm.  English  and  French  measures. 

40.  Tensions  per  0°*01  near  100°.  C. 

b^.  Weight  of  water  in  saturated  air,  per  0*1. 

VI.  Hygrometer. — Abandoned. 

VII.  Influence  of  gravity  on  barometric  readings. 
French  nieasures. 
English,  measures.    ' 

VIIL  Eeduction  of  the  barometer  to  sea-level. 
10.  French  measures,  2  tables. 
20.  English        „        2      „ 

IX,  Beduction  of  temperature  to  sea-level. 
10.  French  measures. 
20.  English  measures. 

X.  Conversion  of  kilometres  and  English  miles  per  hour  to 
metres  per  second,  and  vice  versd. 
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XI.  Measurement  of  heights  by  the  barometer. 

lo,  French  meaaores  (a)  Approximate  height. 

(b)  Correction  for  temperature. 

(c)  „  „  humidity. 

(d)  „  „  altitude. 
2®.  English  measures                        Ditto. 

XII.  Conversion. 

lo.  English  feet  to  metres. 
2o.  French         „         „ 
30.  Metres  to  French  feet. 

XIII.  Conversions  of  English  weights  (grains)  to  grammes,  and 

vice  versd. 

XIV.  Conversion. 

10.  Minutes  and  seconds  to  decimal  parts  of  an  hour, 

and  vice  versd, 
20.  Hours  and  minutes  to  decimal  parts  of  the  day, 

and  vice  versd, 
30.  Days  to   decimal   parts   of  a  year,  and   to    arc 
(1  year  =  360°),  and  vice  versd. 
XV.  Table  for  calculating  the  mean  direction  of  the  wind  by 

Lamberfs  Formula. 
XVa.  Table  of  Natural  Tangents. 

XVI.  Constanta  for  the  conversion  of  magnetic  measures. 
XVII.  Note  on  electric  units." 

Mr.  Scott  undertook  to  have  specimens  of  the  tables,  with 
explanations  as  to  their  calculation,  printed  and  distributed  to 
Meteorolo^sts  in  the  name  of  the  Committee,  together  with  a 
circular  asking  for  their  opinions  thereon. 

The  discussion  was  opened  on  Question  V.  of  the  Programme : — 
*^  The  organization  of  a  Tele-Meteorographic  System." 

M.  Capello  submitted  two  Memoirs  to  the  Committee — 

I.  On  the  daily  temporary  telegraphic  connection  of  the  Central 

Offices.     (Appendix  VIII.). 

II.  On  the  desirability  of  the  organisation  of  a   system   of 

simultaneous  observations  in  Europe  for  the  purposes   of 
weather  prediction.    {Appendix  IX.). 

M.  Buys-Ballot  drew  the  attention  of  the  Committee  to  the 
opinions  which  he  had  repeatedly  expressed  as  to  the  importance 
of  the  various  proposals,  which  had  been  submitted  to  the  Com- 
mittee, to  have  the  readings  of  the  instruments  at  distant  stations 
recorded  at  the*  Central  CMBces. 

The  Committee  acknowledged  the  great  importance  of  M.  van 
Baumhauer's  and  M.  van  Rysselberghe's  ideas,  and  resolved  to  re- 
quest M.  van  Rysselberghe  in  particular  to  publish  details  as  to  the 
carrying  out  of  his  plan.  The  Committee  further  expressed  its 
opinion  that  experiments  should  be  made  with  the  various  kinds 
of  apparatus  proposed. 

The  sitting  ended  at  4h.  p.m.  (Signed)         H.  Wild. 
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Protocol  of  the  Fourth  Meeting,  Friday,  4th  August. 

The  Meeting  was  opened  at  9h.  45m.  a.m. 

All  the  members  were  present. 

The  protocols  of  the  second  and  third  meetings  were  read  and 
confirmed. 

The  discussion    was    opened  on   Question  VI.    of  the  Pro- 
gramme : — 
'^  The  observations  of  atmospheric  ekctricity." 

Upon  the  invitation  of  The  President,  M.  Mascart  gave 
the  Committee  some  information  as  to  the  methods  which  may  be 
employed  for  the  observation  of  atmospheric  electricity.  He  stated 
that  the  principles  were  well  established,  and  that  various  forms 
of  apparatus  proposed  up  to  the  present  time  allowed  of  comparative 
results  being  obtained. 

The  discussion  was  opened  on  Question  XVIII.  of  the  Pro- 
gramme : — 

"  A  proposal  respecting  the  observation  of  the  upper  movements 
of  the  atmosphere." 

Professor  Htldebrandsson  was  present,  by  invitation,  and 
communicated  to  the  Committee  particulars  as  to  the  method 
proposed  by  him  for  the  observation  of  *^  cirrus  "  clouds. 

Mr.  Scott  informed  the  Committee  that  since  1880  regular 
observations  of  cirrus  clouds  had  existed  in  the  British  Isles^  which 
had  been  organised  by  the  Rev.  Clement  Ley,  and  undertook  to 
distribute  among  the  members  of  the  Committee  copies  of  the 
instructions  actually  in  use  in  the  British  system  of  observations. 

The  Committee  decided  to  request  MM.  de  Brito-Capello, 
Hildebrandsson,  and  Mr.  Ley  to  prepare  a  Report  on  the  subject 
of  cirrus  observations,  to  be  distributed  by  the  executive  officers  of 
the  Committee. 

The  discussion  was  opened  on  Question  II.  of  the  Programme : — 
**  The  preparation  and  publication  of  a  general  catalogue   of 

observations  and  meteorological  memoirs.'' 

The  Report  of  the  Sub-Committee — M.  Hellmann  and  Mr.  Scott 

— was  read  (Appendix  X.).      A  letter  from  Mr.   Symons,  dated 

5th  July,  was  also  read.     (Appendix  Xa.). 

Mr.  Scott  reported  that  he  had  already  received  catalogues  of 
memoirs  from  the  Netherlands  and  Saxony,  and  of  the  publications 
of  the  Observatory  of  the  Infanta  Dom  Luiz. 

M.  Mascart  submitted  to  the  Committee  a  specimen  of  the 
Library  Catalogue  of  the  Meteorological  Society  of  France,  of 
which  he  had  made  mention  at  Berne. 

The  Committee  recommended  Directors  of  Central  OflSces  to 
prepare  special  catalogues  for  their  own  countries,  pending  the 
publication  of  a  general  catalogue. 
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Mr.  Symons's  proposal  to  have  the  titles  of  the  publications  of 
the  different  offices  printed  and  sent  out  with  the  books  was 
adopted. 

As  to  the  catalogue  of  Observations,  the  Executive  Officers 
were  invited  to  issue  a  circular  to  Meteorologists  calling  attention 
to  the  resolutions  of  the  Congress  of  Rome,  and  of  the  meeting 
at  Berne,  with  reference  to  these  catalogues. 

The  meeting  was  adjourned  at  12h.  20m.  p.m,  until  2h.  10m. 
/p.m. 

The  Sub-Committee  elected  at  the  first  meeting  brought  forward 
the  Circular  which  they  had  prepared  for  the  collection  of  informa- 
tion: as  to  the  different  organisations.  Point  VII.  of  the  Programme 
(Appendix  XI.). 

This  Circular  was  adopted. 

The  discussion  of  Question  XIII.  of  the  Programme  was  then 
taken  up. 

It  was  agreed  to  publish  the  Report  of  the  Committee  in  three 
languages,  like  that  of  the  Berne  meeting. 

The  German  edition  by  M.  Neumayer. 
„     English        „  Mr.  Scott, 

„     French         „  M.  Mascart 

These  gentlemen  respectively  expressed  their  readiness  to 
undertake  this  duty. 

The  President  thanked  the  members  of  the  Committee  for  the 
attention  which  they  had  given  to  the  discussions^  and  expressed 
the  hope  that  the  second  meeting  of  the  International  Meteoro- 
logical Committee  would  ensure  a  true  advance  in  Meteorological 
Science. 

The  meeting  was  closed  at  3h«  30m.  p.m. 

(Signed)        H.  Wild. 
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APPENDIX, 


APPENDIX  I. 
Programme. 


1.  Report  of  the  Secretary  on  the  action  of  the  Committee  since  the 
meeting  at  Berne. 

2.  The  preparation  and  publication  of  a  general  catalogue  of  observa- 
tions and  meteorological  memoirs. 

3.  The  plan  for  international  meteorological  tables  for  the  reduction 
of  observations,  <S^. 

4.  The  definition  of  the  interest  to  meteorological  science  in  the 
establishment  of  telegraphic  cables  connecting  the  Azores  and  Iceland  to 
Europe. 

5.  The  organisation  of  an  international  tele-meteographic  system : — 

6a.  M.  Capello's  proposal :  The  temporary  telegraphic  connexion 

of  the  central  offices. 

6b.  „  „  On  the  utility  of  simultaneous  obser- 

vations in  Europe. 

6.  The  observations  of  atmospheric  electricity. 

7.  International  collection  of  the  systems  of  storm  warnings,  &c.  to 
the  coasts  of  different  countries,  for  the  International  Fisheries  Exhibition 
in  London,  1883. 

8.  M.  Koppen's  proposal  (made  at  the  Berne  meeting)  as  to  the 
symbols  for  hydrometeors,  &c. 

9.  M.  Hoffineyer's  proposal  (made  at  the  Berne  meeting)  respecting 
the  publication  of  mean  values  of  telegraphic  observations. 

10.  Report  on  the  degree  of  conformity  with  the  decisions  of  the 
Congresses  of  Vienna  and  of  Rome,  of  the  instruments  and  methods  of 
observations  actually  in  use  (Congress  of  Vienna). 

11.  Proposal  to  invite  M.  Hoflmeyer  to  be  present  at  the  meetings  of 
the  Committee. 

12.  M.  Cantoni's  proposal  to  resign  his  seat  on  the  Committee  in 
favour  of  M.  Tacchini. 

13.  The  preparation  and  publication  in  three  languages  of  the  Reports 
of  the  meeting,  by  the  executive  officers. 

14.  Is  it  desirable  that  the  number  of  members  of  the  Committee 
should  be  increased,  by  the  addition  of  certain  persons  representing  other 
important  meteorological  organisations  ? 

lo.  M.  Hann's  proposal :  The  members  of  the  Committee  are  requested, 
if  possible,  to  bring  under  the  notice  of  meteorologists  the  results  of 
observations  of  stations,  at  least  during  the  period  of  the  International 
Polar  Stations,  which  do  not  belong  to  any  meteorological  system,  and 
which  appear  either  irregularly,  or  in  local  publications,  and  are  always 
difficult  to  procure.  This  is  particularly  desirable  for  stations  situated 
in  the  intervals  between  the  existing  systems,  especially  in  tropical  regions. 

16.  A  communication  from- MM.  Hoffmeyer  and  Neumayer  on  the 
subject  of  the  proposed  issue  of  daily  synoptic  charts  and  weather  reports 
from  the  area  of  the  North  Atlantic  Ocean  and  the  countries  bordering 
on  it,  as  already  discussed  at  the  Congress  of  Rome  and  the  meeting  at 
Berne. 

B  6744.  B 
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17.  M.  Buys  Ballot  proposes  to  direct  the  attention  of  meteorologists 
to  the  importance  of  the  study  of  evaporation  not  only  from  a  free  water 
surface,  but  also  from  surfaces  of  different  characters,  as,  for  instance,  of 
sand,  of  clay,  &c. 

18.  Proposal  respecting  the  observations  of  the  upper  movements  of 
the  atmosphere  : — 

1®.  A  committee  should  be  nominated  to  draw  up  simple  Instructions 
for  the  observations  of  clouds.     These  observations  should  he 
made  at  a  certain  number  of  suitable  stations.     The  instructions 
*  should  be  limited  to  the  following  observations : 
(1.)  The  movement  of  the  lower  clouds. 
(2.)  The  movement  of  upper  clouds,  or  cirrus. 
(3.)  The  direction  of  the  radiant  points  of  cirrus  clouds. 
2°.  Full  observations  of  cirrus  are  earnestly  recommended  by  the 
International    Meteorological    Committee.      For    the  present, 
however,  these  observations  should  be  taken  only  by  observers 
specially   interested  in    these    difficult   studies.     Before  com- 
mencing the  observations  it  is  necessary  tliat  the  nomenclature 
should  be  perfectly  definite,  and  the  phenomena  to  be  observed 
strictly  determined. 


APPENDIX  II. 


Report  of  the    Seceetary  upon  the  Work  of  the  CoflimxTEE  since 
the  Meeting  at  Berne. 

The  Report  of  the  Berne  Meeting  has  been  published  in  three 
languages,  the  English  edition  in  1881;  the  German  and  French 
editions  at  a  later  period. 

As  to  the  resolutions  of  that  meeting : — 

(i.)  The  International  Polar  Committee  held  a  meeting  at  St. 
Petersburg  in  August  1881.  The  expeditions,  in  number,  13  for  the 
Northern,  and  2  for  the  Southern  Hemisphere,  sent  out  by  the  different 
countries  taking  part  in  the  undertaking,  have  already  started  for  their 
respective  destinations.  It  is  to  be  hoped  that  most  of  the  expeditions 
have  by  this  time  commenced  taking  their  observations,  and  that  the 
others  will  begin  during  the  current  month. 

Thus  the  undertaking,  notwithstanding  the  lamented  death  of  its 
originator,  presents  a  very  favourable  prospect  of  being  fully  realised. 

The  officers  of  the  Committee  have  forwarded  the  Bulletin  which  they 
have  published,  as  a  report  of  their  operations. 

(II.)  M.  Hoffmeyer*8  proposal  as  to  the  publication  of  monthly  means 
for  international  and  telegraphic  stations  has  not  received  the  attention 
which  it  deserves.  Possibly  the  present  meeting  could,  by  a  special 
circular,  invite  meteorologists  to  consider  this  important  question. 

Ill:  M.  Koppen's  proposal,  as  to  the  publication  of  information  about 
hydrometeors,  has  hardly  been  brought  under  the  notice  of  meteorologists, 
except  by  publication  in  the  Zeitschrift  of  the  Austrian  Meteorological 
Society. 

Is  it  desirable  to  take  any  steps  at  present  in  the  direction  indicated 
by  the  resolution  of  the  Berne  meeting  ? 

I  have  the  honour  to  submit  to  the  Committee,  the  following  list  of 
documents  which  have  been  received  since  August  1880. 
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At  M.  Houzeau*s  report  on  the  conformity  of  methods,  &c.  in 
Belgium  to  the  decisions  of  the  Congress  of  Vienna. 

B.  Report  of  the  sub-committee  (M.  Hell  maun  and  Mr.  Scott),  on 
the  preparation  of  a  general  meteorological  catalogue. 

Ba.  A  letter  from  Mr.  Sjmons  on  the  same  subject. 
Bb,  Lists  of  published  meteorological  memoirs  from — 

1.  The  Netherlands. 

2.  Portugal. 

3.  Saxony. 

C.  The  report  of  the  Second  Intercolonial  Conference  of  Australasia, 
held  at  Melbourne  21-27  April  1881. 

D.  A  proposal  by  M.  de-Brito  Capello  for  the  introduction  of 
simultaneity  in  the  observations  for  the  telegraphic  service  in  Europe. 

E.  A  proposal  by  M.  de-Brito  Capello  for  the  temporary  telegraphic 
connexion  of  the  Meteorological  Institutes. 

F.  The  Committee  of  the  International  Fishery  Exhibition  requests 
the  International  Meteorological  Committee  to  organise  for  that  Exhibi- 
tion a  complete  series  of  the  different  systems  which  exist  for  the 
communication  to  Fishermen  of  information  about  the  weather. 

G.  A  letter  from  M.  Buys  Ballot,  dated  11th  February  1882,  on  the 
"  Telemetoorographs  "  of  M.  Olland  and  M.  van  Rysselberghe. 

H.  M.  Neumayer  has  informed  the  Committee  that  the  Great 
Northern  Telegraph  Company  has  undertaken  to  send  the  telegrams 
for  the  Polar  Expedition  gratis  as  far  as  Stromness  ;  and  Mr.  Scott  has 
stated  that  the  London  and  North- Western  Railway  Company  and  the 
Grand  Trunk  Railway  Company  have  also  kindly  consented  to  forward 
the  baggage  of  the  British  Expedition  gratis, 

(Signed)        Robert  H.  Scott. 


APPENDIX  IIL 

Sir,  Rome,  July  3,  1882. 

I  HAVE  been  obliged  to  delay  considerably  this  reply  to  your 
very  obliging  invitation  to  the  next  meeting  of  the  International  Com- 
mittee at  Copenhagen  owing  to  the  long  and  serious  illness  of  my  wife. 
I  am  in  hopes  of  a  speedy  improvement,  but  I  am  sure  that  it  will  not 
now  be  possible  for  me  to  go  to  Copenhagen. 

I  should  regret  exceedingly  that  Italy  should  not  be  represented  at 
this  important  meeting  of  the  International  Committee.  For  this  reason 
I  venture  to  request,  sir,  that  you  will  consent  to  the  substitution  of 
Prof.  P.  Tacchini,  the  Director  of  the  Central  Meteorological  Office  of 
our  kingdom,  in  my  stead. 

He  is  better  acquainted  than  I  am  with  the  conditions  and  require- 
ments of  our  meteorological  service,  and  he  is  by  his  position  at  the 
head  of  the  science  in  our  country. 

I  therefore  request  you  to  admit  him  instead  of  me  at  this  meeting, 
and  also  that  he  may  be  permitted  to  replace  me  in  future  on  the 
International  Committee. 

I  shall  be  obliged  by  a  word  in  reply. 

Accept,  &C. 
Dr.  H.  Wild,  (Signed)        G.  Cantoni. 

President  of  the  International  Meteorological  Committee, 
St.  Petersburg. 

b2 
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Sir,  Varese,  July  27,  1882. 

I  REGRET  that  the  delay  in  my  communicating  to  M.  Tacchini 
your  letter  of  the  13th  instant,  owing  to  my  absence  from  Rome,  will 
prevent  him  from  reaching  Copenhagen  by  the  Ist  August  next, 
especially  as  he  has  to  settle  several  m'gent  matters,  and  among  others, 
business  connected  with  the  new  observatory  upon  Mount  Etna. 

I  beg,  however,  sir,  that  you  will  induce  the  other  members  of  the 
International  Committee  to  accept  my  proposal  to  resign  my  seat  upon 
that  committee  in  favour  of  M.  Tacchini. 

I  thank  you  for  your  courteous  letter  and  beg  you  to  accept,  &c. 

(Signed)        G.  Cantoni. 
Prpf.  H.  Wild, 
President  of  the  International  Meteorological  Committee, 
Copenhagen. 


APPENDIX  IV. 

The  Great  International  Fisheries  Exhibition,  London,  1883. 

Sir,  London,  July  8,  1882. 

I  have  the  honour  to  forward  to  you  herewith  a  copy  of  a 
Resolution  passed  at  a  meeting  of  the  Executive  Committee  of  the  Great 
International  Fisheries  Exhibition,  London,  1883,  and  to  ask  your  kind 
assiBtance  in  carrying  through  the  object  desired. 

I  have,  &c. 
(Signed)        B.  F.  Brandreth  Gibbs, 
To  R.  H.  Scott,  Esq.,  M.A.,  F.R.S.,  Director  and  Secretary. 

Meteorological  Office, 

116,  Victoria  Street,  S.W. 

"That  Robert  H.  Scott,  Esq.,  M.A.,  F.R.S.,  Secretary  to  the 
Meteorological  Council,  be  asked  to  bring  the  Great  International 
Fisheries  Exhibitiou,  London,  1883,  to  the  notice  of  the  International 
Meteorological  Committee  at  their  meeting  in  August  next,  at  Copen- 
hagen, with  the  view  of  urging  the  members  to  arrange  for  a  combined 
international  representation  at  the  said  Exhibition  of  Storm  Warnings, 
and  of  the  mode  of  giving  weather  intelligence  to  fishermen." 


APPENDIX  V. 


Report  of  the  Second  Intercolonial  Conferknce,  held  at 
Melbourne  April  21-27,  1881.    (Abstract.) 

The  Conference  was  attended  by  the  same  gentlemen  as  on  the  pre- 
vious  occasion  of  its  meeting,  viz. :  Messrs.  Ellery  (Victoria),  Hector 
(New  Zealand),  Russell  (New  South  Wales),  and  Todd  (South 
Australia). ' 

It  was  reported  that  neither  Queensland,  Tasmania,  nor  West 
Australia,  had  appointed  representatives  to  take  part  in  the  Conference. 

Mr.  R.  J.  Ellery,  F.R.S.,  was  elected  President. 

The  proceedings  opened  with  the  reading  of  reports  by  the  different 
members  on  the  action  taken  in  their  respective  colonies  to '  carry  out 
the  resolutionB  of  the  Sydney  Conference  of  1879. 
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Special  reports  were  then  read  on  the  subjects  referred  to  the  mem- 
bers  at  that  meeting,  viz, : — 

1.  Shade  temperature.  4.  Anemometrj. 

2.  The  sling  thermometer.  5.  Solar  radiation. 
8.  Hygrometrj.  6.  Evaporation. 

(1)  and  (2.)  Comparisons  between  the  sling  thermometer  and  various 
thermometer  screens  had  been  made  by  Messrs.  Todd,  Bussell,  and 
EUery.  Mr.  Todd  preferred  an  open  wooden  screen,  Mr.  Bussell  had 
employed  the  Greenwich  screen,  and  Mr.  Ellery  had  used  a  special 
screen,  a  shed  of  galvanized  iron  with  a  double  roof^  and  stated  that  the 
results  he  obtained  therewith  agreed  veiy  well  with  those  of  the  sling 
thermometer.  t 

(3.)  Hygrometry. — Mr.  Russell  alone  reported  on  the  employment  of 
maximum  and  minimum  thermometers  for  the  psychrometer. 

(4.)  Anemometry. — ^Mr.  Ellery  communicated  the  results  of  compari- 
sons between  Hagemann's  and  Robinson's  anemometers,  and  expressed 
his  general  approval  of  the  former.  Mr.  Russell  submitted  a  specimen 
of  a  hand  anemometer  he  had  devised  for  use  at  his  telegraphic  report- 
ing stations. 

(5.)  Solar  radiation, — ^No  definite  recommendations  were  made. 

(6.)  Evaporation, — ^Mr.  Russell  exhibited  a  sketch  of  the  atraometer 
in  use  at  Sydney,  with  a  table  of  the  results  obtained  therewith. 

Resolutions  were  adopted  tending  to  consolidate  the  system  of  inter- 
colonial weather  service.  The  coast  lines  of  the  south  and  east  of 
Australia  were  divided  into  several  districts,  and  the  interior  into  two, 
for  the  purpose  of  telegraphy  to  New  Zealand.  A  word  code,  like  that 
in  use  in  the  United  States,  was  preferred  to  the  figure  code  in  use  in 
Europe. 

The  Conference  finally  referred  most  of  the  questions,  on  which 
reports  had  been  presented,  for  further  and  fuller  consideration. 

The  Appendix  to  the  Report  contains  the  names  and  geographical 
co-ordinates,  with  the  altitudes,  of  the  stations  at  which  complete  and 
regular  observations  are  made.     These  are  distributed  as  follows  : — 

New  South  Wales  -     29 

New  Zealand     -  -     15 

South  Australia  -     13 

Victoria  -  -     14 


APPENDIX  VI. 


Peoposal  for  a  Telegraphic  Cable  to  the  Fako£  Isles  and 

Iceland. 

Sm,  Copenhagen,  August  4,  1882. 

You  have  done  me  the  honour  of  asking,  in  the  name  of  the 
International  Meteorological  Committee,  for  a  statement  in  writing  of 
the  remarks  which  you  were  good  enough  to  allow  me  to  make  orally 
to  the  Committee  upon  the  question  of  the  establishment  of  telegraphic 
communication  between  Iceland  and  Europe ;  an  undertaking  which  has 
occupied  my  attention  for  some  years  past. 

The  following  is  that  statement : — I  propose  that  the  cable  should  start 
from  Thurso  and  should  be  carried  to  the  Faroe  Isles  and  to  Beruf  jord, 
and  Reikianss  in  Iceland,  and  that  stations  should  be  established  at  these 
three  places ; 
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That  the  communication  hetween  the  two  last  places  should  be 
established  by  submarine  cable  and  not  by  an  ordinary  wire,  owing  to  the 
difficulty  of  repairing  interruptions  in  a  country  which  is  almost  without 
roads  and  is  very  thinly  popidated  ; 

That  the  cables  should  be  very  strong  in  order  to  protect  them  against 
tides  and  currents. 

The  carrying  out  the  project,  on  these  conditions,  would  cost  about 
200,000/.,  and  as  the  commercial  and  private  messages  would  not  cover 
at  most  more  than  the  cost  of  working  the  cable,  the  sum  necessary  for 
interest,  repayment  of  principal,  and  repairs,  should  be  contributed  by 
the  Governments  interested  in  obtaining  the  important  addition  to  the 
existing  daily  meteorological  observations,  which  it  would  be  the  object 
of  the  undertaking  to  provide. 

I  estimate  that  for  these  expenses  an  annual  sum  of  10  per  cent.,  or 
20,000/.,  would  be  required,  and  J  propose  that  this  amount  should  be 
provided  by  the  different  countries,  in  proportion  to  their  extent, 
population,  and  the  importance  of  their  navigation,  &c.,  in  the  form  of 
a  subscription  for  20  years  and  for  three  meteorological  telegrams  daily, 
but  charged  at  a  rate  varying  according  to  the  proportion  above  men- 
tioned, the  countries  being  classed  in  three  lists,  for  example  : — 


iBt  List. 

2nd  List. 

3rd  List. 

Denmark. 

Russia. 

HoUand. 

Cngland. 

Germany. 

Sweden. 

France. 

Norway. 

Portugal. 
Austria. 

99 


and  fixing  the  tariff  of  the  1st  list  at  3/., 

2nd    „      2/., 

„  „  3rd     „      1/., 

per  telegram,  which  would  amount  to, — 

3  X  3  X  365  X  3/.  -  -  =  £9,855 

3  X  3  X  365  X  2/.  -  -  =     6,570 

4  X  3  X  365  X  1/.  -  -  =     4,380 

Total  -  -  .    jC20,805 

or  for  each  country  in  the  1st  list  3,285/.  per  annum. 
2nd  „    2,190/. 
„  „  3rd  „    1,095/. 

I  think  that  the  scheme  would  be  more  easily  realised,  upon  the  basis 
I  have  just  indicated,  than  upon  that  of  a  fixed  annual  subvention, 
because  the  countries  or  meteorological  offices  have  only  to  contribute 
according  to  the  number  of  telegrams  that  they  receive,  and  the 
negotiations  can  be  taken  up  with  each  Government  separately,  instead 
of  the  realisation  of  the  undertaking  being  made  dependent  on  the 
adoption  of  a  general  agreement  as  to  all  the  essential  points  among  the 
different  countries  interested. 

I  venture  to  hope  that  the  Meteorological  Committee,  which  is  already 
convinced  of  the  great  scientific  importance  of  this  undertaking,  as  has 
been  expressed  at  several  previous  Conferences,  will  recommend  to 
their  respective  Governments  the  carrying  out  of  the  scheme,  with  sacb 
modifications  as  they  may  find  desirable. 

Accept,  &c. 
(Signed)  C.  J.  Tcetgbn. 
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APPENDIX  VIL 

On  the  Reduction  of  the  Barometer  to  Sea-letel. — Impobtangs 
of  the  Exact  Determination  of  the  Co-efficient  of  Decrease 
of  Temperature  with  Height. 

The  reduction  of  the  barometer  to  sea-level  is  an  operation,  the  object 
of  which  is  to  furnish  us  with  a  term  for  comparing  pressures  observed 
at  different  heights. 

If  the  temperature  and  its  mode  of  decrease  in  the  air  were  constant, 
the  operation  would  be  much  simplified,  because,  on  rising  by  any  given 
amount,  we  should  again  find  readings  which  differed  very  little  between 
themselves,  and  these  differences  could  easily  be  calculated,  allowing  for 
the  initial  pressure. 

Thus  the  differences  which  might  exist  between  the  reduced  readings 
would  no  longer  be  attributable  to  the  reduction,  but  would  depend 
upon  dynamical  effects  and  the  arraugement  of  the  isobars. 

But  in  the  atmosphere,,  the  temperature  varies  with  the  geographical 
position,  and  its  mode  of  decrease  changes  from  one  point  to  another. 
It  results  that  for  equal  heights,  while  starting  with  the  same  pressure, 
the  variation  of  the  pressures  is  very  different,  owing  to  the  different 
temperatures  in  the  strata  of  the  atmosphere. 

This  inequality  of  the  temperatures,  which  influences  the  density  of 
the  strata  of  air  at  the  different  points  under  consideration,  greatly  com- 
plicates the  solution  of  the  problem.  In  order  to  study  more  easily 
what  takes  place  in  the  atmosphere,  it  is  necessary  to  employ  a  graphical 
reproduction  of  the  arrangement  of  the  curves  of  equal  pressure. 
Suppose  that  the  curves  of  equal  pressure  assume  in  the  atmosphere  the 
lines  indicated  by  the  following  figure  :«— 


c 


Fig.  1. 

Suppose  we  have  observed,  at  the  point  A.,  in  a  balloon,  a  pressure  P. 
which  we  wish  to  compare  witii  the  pressure  at  the  point  B,  situated  at  the 
sea-level.  If,  by  former  experiments,  we  know  the  value  of  the  decrease 
of  temperature  from  A  to  the  sea-level,  we  could  determine  by  means 
of  this  co-eflUcient  and  of  the  temperature  observed  at  A,  the  mean 
temperature  of  the  stratum  of  air  A  A',  and  consequently  we  could 
calculate  exactly  the  pressure  at  A'  and  its  difference  from  B. 

The  gradient  between  A'  and  B  will  be  thus  determined  by  means  of 
the  pressure  at  A.  In  this  case,  the  reduction  of  the  pressure  to  sea- 
level  is  an  operation  which  corresponds  to  a  real  fact,  and  may  in  a 
certain  measure  take  the  place  of  the  direct  observation  at  A'. 
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But  its  accuracy  depends  mainly  upon  the  occaracy  with  which  we 
know  the  mode  of  decrease  of  temperature  between  A  and  A',  not 
taking  into  account  dynamical  disturbances. 

§  I.  Barometrical  observations  made  on  continents. — Suppose  now 
that  with  the  same  arrangement  of  the  curves  of  level,  the  elevation  of 
the  ground  be  such  (Fig.  2)  that  the  point  A,  instead  of  being  in  the 
atmosphere,  be  situated  on  a  continent,  so  that  the  portion  A  A'  B, 
instead  of  being  occupied  by  air  is  filled  up  by  the  ground. 


c 


Fig.  2. 

In  this  case,  we  assume,  for  reducing  the  pressure  to  the  level  of  the 
sea,  that  the  atmosphere  is  continued  below  A  as  before,  and  the 
calculation  of  the  reducvion  is  done  in  the  same  way ;  but  it  is  seen 
immediately  that  it  is  a  numerical  operation  which  does  not  correspond 
to  a  real  fact ;  as  M.  Hann  has  so  well  said,  it  is  a  fictitious  reduction. 
We  must  therefore  ask  what  is  the  value  of  the  gradient  thus  obtained. 

As  we  may  observe,  by  continuing  the  atmosphere  in  a  theoretical 
way,  we  augment  the  differences  of  pressure  ;  it  may  be  seen,  in  fact, 
that  the  curves  in  the  real  part  of  the  atmosphere  are  more  open,  since 
they  approach  each  other  towards  A  A'.  Now  their  distance  apart 
depends  upon  the  gradient,  on  the  variation  of  temperature  towards 
the  interior  of  the  continent,  and  on  the  slower  decrease  of  temperature. 
These  three  causes,  which  increase  from  B  B'  to  A  A',  act  upon 
portions  of  the  atmosphere  becoming  less  and  less  considerable  in  pro- 
portion as  we  approach  A,  while  in  our  reduction  they  are  supposed 
to  act  on  this  entire  column  of  air  with  the  intensity  that  they  have  at 
A  A'.  The  calculated  weight  of  the  column  is  therefore  superior  to  the 
weight  of  a  column  of  the  same  length  and  composed  of  air  at  the  actual 
density  of  the  atmosphere. 

In  fact,  what  puts  the  air  in  motion  in  the  lower  strata  are  the 
differences  between  the  horizontal  pressure,  existing  near  the  ground,  in 
the  successive  layers  of  air  extending  from  A  to  B.  Let  us  imagine 
in  fact,  this  space  from  A  to  B  divided  into  a  series  of  vertical  sections. 
A  small  mass  of  air,  M,  placed  in  one  of  these  sections,  tends  to  pass 
into  the  adjacent  couche  by  the  difference  of  pressures  existing  between 
them  at  the  same  height ;  now  we  can  express  this  difference  of  pressure 
by  an  equation. 

In  fact  by  ascending  as  far  as  the  curve  of  same  pressure  C  C,  let 
P  be  the  pressure  at  CC  and  I  the  distance  from  CC  to  the  point 
where  the  little  mass  m  is  situated. 
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The  pressure  of  the  column  m,  or  P',  will  be  expressed  by : — 

LogP-  =  LogP-^^  j^K< 

The  pressare  PP'  at  the  same  height  in  the  adjacent  column  is  ex- 
pressed by : — 

Loe  P"  =  Log  P  = - 

The  difference  between  the  two  gives  the  infinitely  small  gradient 
which  tends  to  push  m  towards  B'  B. 

In  its  movement  towards  B,  when  the  little  mass  m  gets  a  little  lower, 
the  infinitely  small  gradient  will  be  given  by  the  difference  between  two 
analogous  expressions,  where  /  will  become  1%  and  the  temperatures  t'^ 
and  f". 


Fig.  3. 

It  is  the  sum  of  these  differences  which,  in  the  movement  of  the  air 
from  A  towards  B,  represents  the  horizontal  force  which  tends  to  carry 
the  air  towards  B.  Now  it  is  well  to  remark  that  the  sum  of  these 
successive  differences  is  equal  to  the  total  difference  between  the  two 
stations  which  represents  the  numerator  of  the  gradient  when  the  air 
rests  upon  a  horizontal  surface. 

In  the  other  cases  it  is  made  up  by  the  difference  of  the  pressures  at 
A'  and  at  B  and  the  difference  of  the  pressures  at  A  and  at  B'. 

If  we  wished,  by  a  method  of  this  kind,  to  calculate  the  gradients,  it 
would  be  necessary  to  know  as  exactly  as  possible,  the  co-efficients  of 
the  decrease  of  temperature. 

§  II.  In  order  to  avoid  what  is  fictitious  in  the  usual  reduction,  we 
might  calculate  the  difference  of  pressure  in*  another  way,  and  find  what 
the  pressure  is  above  B  at  the  same  height  as  A,  that  is  at  B' ;  the 
comparison  of  the  observed  and  calculated  values  would  give  the 
gradient.  M.  Hann  in  his  "  Zeitschrift  fur  Meieorologie^^  for  1879, 
p.  82,  has  shown  the  advantages  of  this  method.  Although  this  method 
has  the  great  advantage  of  corresponding  to  a  real  fact,  for  the  difference 
of  pressure  between  A  and  B'  really  exists,  yet  it  cannot  be  substituted, 
in  a  general  way,  for  the  theoretical  method  in  use  for  studying  the 
circulation  of  the  atmosphere  at  the  earth's  surface.  If  this  increases 
the  gradients,  the  other  diminishes  them  to  a  considerable  extent,  and 
nmy  even  completely  suppress  them. 

In  the  example  that  we  have  chosen,  let  us  suppose  the  point  A  to  be 
near  to  CC,  the  differences  between  the  pressures  near  this  curve  will 
be  very  small  at  the  same  height,  the  gradient  calculated  will  be  very 
slight,  and  might  even  be  nothing  if  the  point  A  were  nearer  to  CC, 
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while  between  A  and  B  the  inflexion  of  the  curves  of  level  indicates 
to  U8  a  very  appreciable  difference  of  pressure,  and  there  is  no  doubt  that 
between  these  two  points  there  would  be  a  current  of  air  in  the  direction 
from  A  to  B. 

Now  the  arrangement  of  the  lines  of  level  which  we  have  taken  as 
an  example  explains  the  circulation  of  the  air  between  the  continents 
and  the  oceans  during  winter,  and  it  is  therefore  not  an  arbitrary 
example. 

Finally,  whether  we  wish  to  employ  the  usual  method,  whether  we 
wish  to  adopt  the  principles  indicated  in  paragraph  1,  or,  whether  we 
employ  the  method  explained  by  M.  Haun,  it  is  indispensable  that  we 
should  know  pretty  exactly  the  co-efficient  of  the  vertical  decrease  of  the 
temperature  of  the  air. 

It  seems  to  me  that  experiments  should  be  made  uDon  this  point ; 
M.  Wild,  for  instance,  admits  in  Russia  a  decrease  of  1^  for  260  metres 
in  winter,  in  France  we  usually  adopt  1°  for  200  metres  as  a  co-efficient 
for  the  cold  months.  Is  that  due  to  a  different  method  of  discussing 
temperature  observations,  or  to  the  fact  that  the  decrease  of  temperature 
is  usually  different  in  Russia  ? 

If  we  have  to  draw  isobars  over  large  areas  we  do  not  know  what 
coefficient  to  adopt  for  intertropical  countries ;  it  is  very  likely  that  the 
co-efficient  for  the  summer  months  is  that  which  suits  them  generally, 
but  the  high  table-lands,  like  Mexico,  have  a  rather  marked  winter,  so 
that  perhaps  the  co-efficient  of  decrease  in  such  cases  should  be  that  of 
winter. 

Certain  localities,  like  St.  Helena,  afford  data  showing  that  the 
decrease  may  be  as  much  as  1^  per  100  meti^s*  for  several  entire  months. 

The  variation  in  the  co-efficient  of  decrease  varies  also  from  one  day 
to  another,  and  the  evidence  of  recent  winters  has  drawn  attention  to 
the  frequency  of  inversions  of  temperature. 

It  appears  to  me  therefore,  that  with  the  precision  which  meteoro- 
logical science  gains  from  day  to  day,  the  study  of  the  decrease  of 
temperature  with  height,  in  different  countries  and  under  different 
atmospherical  conditions,  is  of  great  importance  for  the  extension  and 
accuracy  of  all  our  isobaric  charts,  for  the  calculation  of  gradients,  &c. 

Accordingly  I  venture  to  call  the  attention  of  the  International 
Meteorological  Committee  to  the  following  propositions  : 

1®.  The  co-efficients  to  be  employed  for  the  calculation  of  the  mean 
temperature  of  the  stratum  of  air  in  the  reduction  to  sea-level  are  not 
known  sufficiently  accurately  for  different  regions,  and  for  the  various 
conditions  of  the  atmosphere,  to  enable  us  to  indicate  them  in  the 
international  tables. 

2^.  Investigations  made  in  this  direction  on  table-lands,  mountains, 
and  in  balloon  ascents,  are  especially  recommended. 

3^.  The  manner  in  which  the  temperature  has  been  calculated  for  the 
reduction  of  the  barometer  should  be  indicated  in  Meteorological 
memoirs. 

4®.  The  Committee  should  recommend  the  publication  in  daily  or 
monthly  bulletins  of  the  observations  of  mountain  stations,  with  the 
addition  of  the  pressures  reduced  to  sea-level. 

These  observations,  in  fact,  possess  great  interest,  because  they  teach  us 
something  of  what  is  going  on  in  the  upper  regions  of  the  atmosphere. 
The  reduction  of  the  pressures  to  sea-level,  especially  if  the  temperature 
at  the  base  of  the  mountain  is  observed,  may  give  curious  results,  so 
far  as  regards  the  study  of  dynamic  phenomena. 

(Signed)        L^on  Teisssbbnc  ds  Bort. 

♦  See  "  Zeitichrift/ur  Meteorologies*  1879,  page  403. 
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APPENDIX  VIII. 

On  the  Temporaby  Daily  Txleorafhig  Connexion  op  the 
Central  Offices. 

M.  Buys  Ballot's  proposal  is  without  doubt  the  ideal  and  true  system 
of  meteorological  connexion,  as  everyone  would  acknowledge.  But  I  am 
afraid  that  the  initial  outlay  would  for  some  years  prevent  the  adoption 
of  such  a  beautiful  and  complete  system.  Pending  the  introduction  of 
such  a  system,  I  have  the  honour  to  submit  for  the  consideration  of 
the  International  Committee  a  more  modest  proposal,  which,  although 
not  presenting  such  advantages,  or  aiming  so  high  as  the  former,  might, 
however,  render  good  service. 

All  neighbouring  countries  are  connected  by  several  international 
lines  of  telegraph.  Between  Portugal  and  Spain  there  are  five  such 
lines.  I  think  it  would  be  quite  possible  to  obtain  direct  connexion 
between  neighbouring  central  offices,  for  a  certain  time  each  day,  during 
the  slack  hours  of  telegraphic  business. 

The  dii'ectors  of  central  meteorological  offices,  with  the  consent  of  the 
directors  of  telegraphs,  or  of  their  respective  Governments,  might  easily 
arrange  for  one  of  the  international  lines  to  be  placed  at  their  disposal  say 
for  30  or  40  minutes  ;  during  this  time  they  might  communicate  directly 
the  state  of  the  weather  and  the  latest  evening  reports  from  stations 
previously  agreed  upon,  together  with  any  matters  of  interest.  To 
effect  such  a  connexion  it  would  only  be  necessary  to  erect  a  sufficiently 
powerful  battery  at  each  central  observatory ;  and  if  in  a  more  or  leas 
distant  future,  telegraphic  communication  becomes  more  easy  and 
certain,  this  is  doubtless  the  method  which  should  be  employed.  It 
appears  to  me  that  the  realisation  of  this  plan  will  not  present  great 
practical  difficulties,  in  so  far  as  regards  continental  offices.  It  would 
be  of  great  advantage  for  the  prediction  of  weather  and  especially  for 
warnings  of  bad  weather  or  storms,  when  depressions  advance  suddenly. 

(Signed)         J.  Capbllo. 

Observatory  of  the  Infanta  D.  Luiz, 
18th  July  1882. 
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On  the  Desirability  of  the  Organisation  of  a  System  of 
Simultaneous  Observations  in  Europe  for  the  Purposes  op 
Weather  Prediction. 

Would  it  be  desirable  to  organise  such  a  system  of  simultaneous 
observations  in  Europe  ? 

The  utility  of  simultaneous  meteorological  observations  for  the  study 
of  the  formation  and  propagation  of  atmospherical  disturbances  is  not 
disputed  by  meteorologists.  The  United  States  of  America  were  the 
first  to  mi^e  use  of  this  system  of  observations  on  a  large  scale,  and 
the  great  progress  of  weather  prediction  in  America  is  without  doubt 
due  to  this  method  of  observation. 

There  is  no  need,  therefore,  to  demonstrate  that  it  is  only  by  meana 
of  simultaneous  observations  that  we  can  learn  the  real  form  of  the 
isobars,  and  represent  by  this  means  the  atmospheric  depressions,  their 
centres  and  motions. 

Every  one  admits  that  the  isobars  are  subject  to  rapid  transformations, 
especially  when  they  assume  an  elliptical  shape.     In  the  centres  of  these 
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curves  the  alternate  fall  and  rise  of  the  barometer,  and  above  all,  the 
variations  of  the  wind,  are  very  rapid,  and  this  may  lead  us  into  serioua 
errors,  if  the  observations  are  made  at  different  epochs. 

For  the  last  five  or  six-  years  simultaneous  observations,  once  a 
day,  synchronous  with  the  7h.  a.m.  observation  of  the  United  States, 
have  been  made  at  the  principal  observatories  of  Europe  and  at 
several  stations;  but  these  observations,  which  are  published  at  the 
expense  of  the  Signal  Office,  although  of  great  value  in  the  study  of 
meteorology,  do  not  sefve,  nor  can  they  serve,  for  the  prediction  of 
weather  in  Europe.  The  observations  for  this  service  are  made  with 
us  at  local  time,  and  this  local  time  is  different  in  different  countries. 

Correspondence  with  the  United  States'  system  of  simultaneous 
observations,  whatever  be  the  hour  chosen  from  the  three  daily  epochs 
(7,  3,  and  11,  Washington  time),  appears  to  me  unsuitable  for  the 
European  service  of  weather  prediction. 

Hence  it  is  necessary  to  establish  an  independent  system. 

The  difficulties  are  well  known,  and  they  may  be  reduced  to  two 
principal  classes : — 

1«>.  The  necessity  of  changing  one  of  the  hours  of  observation  at  all 
observatories  and  stations.  Such  a  change  is  always  unpopular,  and  at 
certain  stations  is  carried  out  with  difficulty. 

2®.  The  choice  of  a  suitable  hour  for  tiife  observation,  so  that  it  may 
not  be  inconvenient  for  the  western  stations,  on  account  of  being  too 
early,  nor  for  the  eastern  stations,  on  account  of  being  too  late  in  the 
day,  which  would  make  it  difficult  to  transmit  the  meteorological  reports 
by  telegraph. 

The  western  countries  are  doubly  ill-used  by  meteorology.  Their 
observations  must  be  taken  at  more  inconvenient  times,  and,  on  the 
other  hand,  they  cannot  be  forewarned  of  the  storms  or  depressions 
coming  from  the  ocean.  These  countries  are  able  to  warn  eastern 
countries,  and  the  latter,  while  they  receive  the  warnings  from  the 
former  in  useful  time,  are  not  obliged  to  take  simultaneous  observations 
so  early. 

This  subject  is  important  for  the  progress  of  Meteorology,  and  it 
would  be  proper  to  see  if  the  difficulties  are  insurmountable,  or  if  it 
would  be  possible  to  reduce  them  to  a  minimum. 

In  the  first  place,  we  should  inquire  whether  it  would  be  possible  to 
reduce  the  number  of  stations  for  the  study  of  weather  prediction. 
M.  Buys  Ballot  mentions  50  leagues  (250  kilometres)  for  the  mean 
distance  between  the  stations.  There  is  no  doubt  that  the  position  of 
the  observatories  or  stations  is  more  important  than  their  number,  or 
even  than  the  distance  between  them. 

If  it  is  possible  to  diminish  the  number  of  stations,  especially  those  to 
the  east,  the  work  of  telegraphy  would  be  reduced. 

With  respect  to  the  time  of  the  First  Meridian  that  should  be  adopted, 
it  appears  to  me  that  it  would  be  convenient  to  choose  an  hour  near  that 
actually  in  use  at  the  western  stations,  say  8h.  a.m.,  Paris  time,  during 
the  whole  year.  In  this  case  the  change  of  hour  would  not  be  very 
great  for  the  most  westerly  stations.  The  Portuguese  and  Irish  stations 
would  take  their  observations  after  7h.  a.m.,  Valencia,  at  7h.  9m.  a.m., 
Lisbon,  7h.  14m.,  Corunna,  7h.  18m.,  and  Funchal,  being  at  present  the 
most  western  station,  at  6h.  43m.  a.m.  The  English  and  Scotch  stations 
between  7h.  20m.  and  8h.  a.m. ;  the  Norwegian  and  Swedish  stations 
between  8h.  and  9h.  a.m.,  as  well  as  a  large  part  of  France,  Germany, 
and  Italy  ;  Austria,  and  a  part  of  Russia  between  9h.  and  lOh.  a.m. ;  the 
latest  would  be  Moscow  and  Archangel,  at  about  lOh.  20m.  a.m. 
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These  last  hours  would  be  inconvenient  for  telegraphic  transmission, 
but  on  the  otlier  hand,  the  observations  from  the  western  countries, 
which  are  the  most  necessary  for  the  prediction  of  weather,  would  be 
transmitted  more  rapidly  if  they  were  generally  taken  earlier  than  they 
are  when  local  time  is  employed. 

If  meteorological  telegrams  were  considered  by  all  telegraphic  directors 
as  service  telegrams,  that  is  if  they  always  had  precedence,  the  objection 
of  inconvenient  hours  would  no  longer  exist.  I  think  this  subject  is  one 
of  the  points  to  which  the  directors  of  central  offices  should  give  their 
attention. 

The  objections  as  to  the  inconvenience  of  hour  in  the  western  countries 
are,  perhaps,  more  serious,  and  more  difficult  to  be  overcome.  For 
instance,  the  time  of  observation  at  Funchal  (6h.  43m.  a.m.)  during 
winter  is  too  early.  The  difficulty  would  be  greater  at  the  Azores,  if 
these  islands  were  connected  telegraphically ;  but  in  this  case  an 
observatory  [would  be  established  in  the  group  with  a  more  skilled  and 
numerous  staflf  than  the  present  observers. 

Let  us  now  see  whether  it  would  be  advisable  to  connect  the  European 
simultaneous  observations  with  the  three  hours  of  the  United  States 
system,  for  the  study  of  probable  weather.  In  this  case  it  would  be 
necessary  to  completely  modify  our  system  of  weather  prediction ;  this 
would  have  to  depend  upon  the  night  observations  instead  of  day  ones. 

The  most  convenient  Washington  time  would  be  3h.  p.m.,  which 
corresponds  to  8h.  18m.  Paris  time.  For  other  countries  the  hours 
would  consequently  be  advanced  by  18  minutes,  but  this  would  take 
place  in  the  evening  instead  of  the  morning.  In  the  most  eastern 
countries  the  hours  would  fall  later  at  night,  up  to  lOh.  37m.  at 
Archangel. 

As  far  as  telegraphic  transmission  is  concerned,  the  proposed  system 
would,  perhaps,  be  more  convenient,  for  the  wires  would  be  freer  in  the 
afternoon  than  during  the  morning  hours.  The  weather  forecasts  drawn 
during  the  night  could  be  sent  to  the  morning  newspapers,  which  could 
publish  them  together  with  the  weather  report. 

The  llh.  p.m.  observation  (Washington  time)  would  be  very  incon- 
venient in  consequence  of  its  being  too  early  ;  it  would  correspond  to 
3h.  31m.  a.m.  for  Lisbon,  and  to  4h.  18m.  a.m.  for  Paris. 

From  all  these  combinations  we  may  conclude  that  the  existing  hours 
of  the  American  system  do  not  appear  to  suit  for  Europe. 

All  of  these  considerations  are  not  new,  the  subject  has  been  already 
discussed ;  but  it  appears  to  me  that  it  is  now  time  to  reconsider  this 
questiou  of  simultaneous  observations  for  the  daily  serv^ice  of  weather 
predictions. 

I  admit  that  this  question  cannot  be  solved  by  the  International 
Meteorological  Committee,  but  I  submit  it  for  the  consideration  of  the 
directors  of  central  offices  and  observatories,  in  order  that  it  may 
be  studied  in  all  its  bearings,  and  that  it  may  be  decided  whether  the 
advantages  of  a  simultaneous  system  do  not  exceed  its  disadvantages. 

(Signed)        J.  Capello. 

Observatory  of  the  Infanta  D.  Luiz, 
18th  July  1882. 
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APPENDIX  X. 

Report  on  the  proposed  Meteorological  Bibliogkapht. 

London  and  Berlin,  Jane  1882. 

The  under-mentioned  Sub-Committee  elected  by  the  International 
Meteorological  Committee  at  their  fifth  meeting  at  Berne  on  the  1  Ith 
August  1880,  for  the  further  consideration  of  the  question  of  the 
preparation  of  a  general  Meteorological  Bibliography,  had,  in  accordance 
with  the  proceedings  of  the  above-mentioned  meeting,  the  special  task  of 
taking  the  necessary  measures  for  the  preparation  of  the  proposed  work 
on  a  uniform  plan,  in  accordance  with  the  requirements  of  the  pro- 
gramme, in  case  the  Meteorological  Office  of  London  might  possibly  be 
able  to  undertake  the  printing  gratis. 

As,  however,  the  Meteorological  Council,  at  its  meeting  of  the  12th 
January  1881,  decided  that  it  could  not  defray,  from  the  vote  of  its  Office, 
the  cost  of  the  technical  preparation  of  the  Meteorological  Bibliography 
and  as,  also,  it  was  clear  from  previous  reports  and  deliberations 
upon  this  subject,  that  at  the  present  time  the  realisation  of  the  plan 
was  not  practicable,  either  by  means  of  subscriptions  or  as  an  ordinary 
publishing  venture,  the  Committee  were  henceforward  obliged  to  take 
up  an  expectant  attitude,  and  could  only  undertake  to  induce  the 
Directors  of  the  various  Meteorological  systems  to  publish  special 
bibliographies  for  their  respective  countries. 

Under  existing  circumstances  this  appeared  to  be  the  surest  way  to 
attain  the  desired  end,  as  the  preparation  of  a  general  bibliography  o£ 
Meteorology  could  naturally  be  effected  with  comparative  ease  by  a 
single  expert  at  the'cost  of  the  publishers,  if  such  individual  bibliographies 
existed  for  the  most  important  countries  or  languages. 

We  were  confirmed  in  this  opinion  by  our  experience  gained  during 
the  preparation  of  such  a  special  work  for  Germany.  It  was  then  shown 
that  this  could  only  be  done  in  the  country  itself,  with  access  to  a  great 
library,  and  with  the  co-operation  of  almost  all  the  large  libraries  of 
the  country,  or  else  the  results  would  be  very  defective  and  imperfect. 

The  Sub-Committee  is  in  the  fortunate  position  of  being  able  to  report 
some  progress  and  some  results  in  the  direction  of  local  bibliographies. 

Under  the  direction  of  M.  H.  H.  Hildebrandsson,  an  alphabetically 
aiTanged  index,  containing  the  Swedish  Meteorological  publications  for 
the  last  35  years,  from  1856  to  1881,  has  been  published  by  M.  C.  G. 
Fineman,  in  the  "Nordisk  Tidschrift"  for  1881,  and  has  also  been 
separately  printed.  It  contains  the  names  of  61  authors,  and  about  170 
titles  of  works. 

The  Brussels  Observatory,  whose  library  has  been  considerably  in- 
creased durinir  the  last  few  years,  is  preparing  a  second  edition  of  its 
catalogue  published  in  1878,  which  will  be  of  great  use  for  the  above- 
mentioned  purposes. 

In  the  same  way  the  catalogue  of  the  "  Deutsche  Seewarte "  at 
Hamburg,  which  will  probably  be  sent  to  press  in  the  beginning  of 
the  year  18S3,  will  prove  very  useful. 

Mr.  Sohncke  has  published  in  the  Seventh  and  Twelfth  Annual 
Reports  of  the  Central  Station  at  Carlsruhe,  two  lists  of  meteorological 
works  and  treatises,  relating  to  Baden. 

By  the  completion  of  Riccardi's  Biblioteca  Matemaiica  Italianay 
Modena,  1870-1880,  a  good  foundation  has  been  laid  for  Italy. 

The  only  comprehensive  special  meteorological  bibliography  (including 
terrestrial  magnetism)  of  whose  partial  completion  the  gub-committee 
has  cognizance,  is  that  being  prepared  by  Dr.  Hellmann  for  Germany, 
which  will  also  comprise  a  catalogue  of  obsen'ations,  &c.,  &c. 
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The  work,  of  which  a  printed-off  sheet  is  appended  for  inspection*, 
will  probably  appear  next  October  under  the  title  "  Repertorium  of 
"  Grerman  Meteorology.  Contributions  by  Gremians  of  pamphlets, 
"  Inventions,  and  Obserrations,  in  the  Domain  of  Meteorology  and 
"  Terrestrial  Magnetism,  from  the  earliest  times  until  the  year  1881." 
The  first  part  (Bio-Bibliography)  contains  about  12,000  titles,  distributed 
between  about  2,000  authors.  These  figures,  in  comparison  with  those 
formerly  estimated  as  the  probable  number  for  the  aggregate  work  of 
the  general  bibliography  (32,000  titles),  clearly  show  the  necessity  of 
distributing  the  work  in  the  way  above  mentioned,  if  the  whole  should 
possess  such  a  completeness  and  finish  as  it  is  desirable,  and  is  also  possible 
to  attain.  Independently  of  the  efforts  of  the  International  Meteoro- 
logical Committee  towards  the  production  of  a  General  Meteorological 
Bibliography,  although  only  indirectly  promoted  by  them,  it  appears 
from  statements  by  Mr.  Symons  (Monthly  Meteorological  Magazine, 
February  1882)  to  be  the  intention  of  the  Chief  Signal  Officer  of  the 
United  States,  General  Hazen,  by  combining  the  extracts  made  by  Prof. 
Cleveland  Abbe  irom  the  Royal  Society  Catalogue  and  the  M.S. 
Catalogue  of  Meteorological  Works  collected  by  Mr.  Symons,  and  also  by 
making  use  of  other  available  materials,  to  publish  a  preliminary  General 
Bibliography  of  Meteorology. 

Whether,  and  how  far  the  support  promised  in  this  work  by  indi- 
vidaal  members  of  the  committee  meeting  at  Berne  with  respect  to  the 
bibliography  proposed  by  the  Congress  will  be  asked  for,  is  unknown  to 
the  sub-committee.  The  sub-committee  think,  however,  that  they 
should  in  the  first  place  hold  to  the  views  above  expressed,  and  strive 
to  obtain  special  bibliographies  for  the  different  countries,  but  are  of 
opinion  that  the  intended  work  by  Greneral  Hazen  is  **  acceptable  as 
"  a  working  index,  and  a  first  contribution  towards  the  exhaustive 
"  work  that  is  desired,"  and  that  the  carrying  out  of  the  plan,  if 
possible,  should  receive  every  support. 

(Signed)        Robrbt  H.  Scott. 

To  M.  H.  Wild,  G.  Hellmann. 

President  of  the  International  Meteorological 
Committee,  St.  Petersburg. 

P.S. — It  should  also  be  mentioned  that  the  Meteorological  Society 
(London)  has  already  published  as  a  supplement  to  the  Seventh  Volume 
of  its  "  Quarterly  Journal "  an  "  Index  to  the  Publications  of  the 
English  Meteorological  Societies,  1831  to  1881."  We  have  the  honour 
to  annex  a  specimen  of  the  Appendix  XX.  to  the  "  Annual  Eeport  of 
**  the  Meteorological  Council,"  which  appears  yearly,f  and  which 
contains  a  catalogue  of  the  additions  to  its  library  during  the  year. 

♦  Specimen  of  Dr.  Hellmann's  Catalogue: — 

Abetidroth,  William.     Dr.  phil.  Prof.  d.   Math.  u.  Phys.  a-Gymn.  zum 
heiligen  Kreuz  in  Dresden  (or),  geb.  1838,  Jnli     .     .    .     Pima. 

Ueb.  die  opt.  Erscheinungen  in  d.  Atmosphare.      Jahresb.  ver..  Erdk. 
Dresden  XV.,  1878,  p.  40. 

t  Specimen  of  Meteorolof?ical  OflSce  Catalogue :  — 

A— AGRICULTURE  AND  BOTANY. 
Bitter,  C. — ^influence  des  forSts  but  les  nappes  liquides  souterraioes  et  sor 
pluie.     22  pp.     8«.    Paris,  1880. 
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APPENDIX  XA, 

62,  Camden  Square,  London,  N.W., 
Deab  Mr.  Scott,  July  6,  1882. 

I  SHOULD  be  greatly  obliged  by  your  calling  the  attention  of  the 
Permanent  Committee  to  the  fact  that  many  of  the  Meteorological 
Institutes  have  not  yet  followed  the  example  of  the  English  Meteoro- 
logical Council  and  of  the  Bureau  M6teorologique  de  France,  by  giving 
npon  the  cover,  or  at  the  end,  of  each  of  their  publications  a  list  of  all 
their  previous  works.  Such  lists  would  be  useful  to  everybody  (1)  as 
check  lists  by  which  the  completeness  of  the  series  received  by  each  can 
be  veriiied  and  (2)  because  then  each  individual  publication  will  serve 
to  acquaint  scientific  men  with  much  of  what  has  been  published  by 
each  Office. 

In  the  catalogue  which  I  am  preparing  for  the  United  States  Govern- 
ment the  absence  of  these  lists  will  undoubtedly  reveal  itself  prejudicially, 
though  I  am  doing  my  utmost  to  avoid  omissions. 

I  regret  also  to  notice  that  in  many  countries  the  acknowledgment  of 
"  books  received "  is  printed  in  a  very  incomplete  manner.  The  titles 
need  not  perhaps  be  printed  in  extenso  (though  personally  I  should 
prefer  that  being  done),  but  the  author's  name,  the  place  of  publication, 
and  the  date  should  always  be  stated. 

The  following  proposal  would,  I  think,  save  much  time  and  trouble 
and  ensure  greatly  increased  accuracy. 

Along  with  each  published  work  let  there  be  enclosed  three  copies  of 
its  title,  so  printed  as  not  to  occupy  more  space  than  4  in.  by  2  in. 
(10  cm.  by  5  cm.).     These  slips  should  be  used  as  follows  : — 

(1.)  Should  be  gummed  on  a  card  and  would  be  ready  for  addition  to 
the  catalogue  of  each  institute  receiving  the  work. 

(2.  >  Should  be  put  ready  for  forming  the  list  of  "  books  received." 

(3.)  Would  be  available  for  the  formation  of  a  subject  catalogue 
should  the  receiving  institute  have  established  one. 

I  will  send  in  a  few  days  specimens  of  what  I  have  above  proposed. 

Yours,  &c. 

R.  H.  Scott,  Esq.,  M.A.,  F.R.S.  (Signed)         G.  J.  Symons. 


BrObertson,  Dr.  H.— A  General  View  of  the  Natural 
History  of  the  Atmosphere,  and  of  its  connection  with 
the  Sciences  of  Medicine  and  Agriculture ;  including  an 
Essay  on  the  Causes  of  Epidemical  Diseases,     2  Vols. 


8vo. 


Edinburgh^  1808. 
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APPENDIX  XL 

Circular.  St.  Petersburg  and  London, 

Sir,  31st  December  1882. 

The  information  respecting  the  meteorological  organisations  of 
the  different  countries  which  have  hitherto  appeared  in  the  reports  of 
the  Permanent  Committee,  or  of  various  individual  central  oflBces,  are 
too  scattered,  and  are  not  sufficiently  uniform  in  their  arrangement  to 
allow  of  easy  and  satisfactory  reference. 

The  Committee  are  of  opinion,  therefore,  that  a  general  summary  of  the 
present  condition  of  the  organisations  should  be  prepared,  and  printed 
in  their  Report. 

In  order  to  ensure  the  accuracy  of  the  summary,  it  is  necessary  to 
request  the  central  offices  to  furnish  the  necessary  information.  These 
communications  will  be  printed  in  the  General  Report  as  nearly  as 
possible  in  their  original  form. 

It  appears  to  the  Committee  that  it  is  desirable  to  append  to  their 
request  for  this  information  a  form  for  the  entries,  and  they  recommend 
the  under-mentioned  form  for  adoption  : — 

I.  General  definition  of  the  meteorological  system. 
11.  NumVier  of  stations  of  the  First,  Second,  and  Third  Order,  and 
especially  of  the  stations  of  First  Order,  with  their  geogra- 
phical position. 

III.  The  organisation  of  the  stations  of  the  Firat,  Second,  and 

Third  Order,  the  hours  of  observations,  indication  of  the 
instructions  to  the  observers,  of  the  tables  for  reduction 
employed,  and  the  check  to  which  the  observations  are 
subjected. 

IV.  The  special  observations,  c.^.,  thunderstorms,  hail,  periodical 

phenomena,  the  return  of  the  seasons,  and  a  statement  of 
.   the  number  of  stations. 
V.  Observations  at  sea. 
VI.  The  organisation  of  the  telegraphic  weather  service. 
VII.  The  central  office   of  the  system ;   the  subordinate  stations  ; 

their  organisation,  supply  of  instruments,  &c. 
VIIL  The  staff,  their  pay,  and  that  of  the  observers  if  there  is  any. 
IX.  The  publications  of  the  central  office  and  the  independent 

publications  of  the  principal  stations. 
X.  The  management  and  inspection  of  the  stations  belonging  to  the 

system. 
XI.  Any  remarks  which  may  complete  the  replies  already  given. 
XII.  A  short  historical  summary  of  the  system. 

The  Committee  have  decided  that  the  replies  should  refer  to  the  year 
1882.  Any  replies  not  received  before  the  Ist  April  1883  cannot  be 
included  in  their  Report. 

We  desire  to  draw  the  serious  attention  of  Meteorologists  to  this  im- 
portant subject,  and  beg  you  to  be  good  enough  to  let  us  know  at  what 
date  the  reply  to  this  circular  may  be  expected. 

For  the  International  Meteorological  Committee, 

H.  Wild, 

President. 
R.  H.  Scott, 

Secretary. 
To 

Note. — In  the  replies  to  this  circular  it  will  be  noticed  that  none  have  been 
received  from  the  Chief  Signal  Office,  Washington,  the  Central  Meteorological  Office, 
Calcutta,  or  from  the  British  AuBtralian  Colonies. 
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Deliniiion  of 
system. 


Number  and 
positions  of 
stations. 


Eeplies  to  Circular. 

AUSTRIA-HUNGAKY. 

A. — Dr.  J,   Hanrij   Central    Office  for  Meteorology  and  Terrestrial 
Magnetism^  Vienna. 

1,  The  system  consists  of  volunteer  observers  under  the  superin- 
tendence of  a  central  office  maintained  by  the  State.  The  number  and 
positions  of  the  stations  depend  therefore,  to  a  certain  extent,  upon 
chance,  viz.,  upon  the  willingness  of  new  observera  to  undertake  the 
work.  If  an  observer  dies  or  leaves  the  station,  tho  observations  are 
generally  interrupted. 

2.  There  are  11  stations  of  the  First  Order, 

„         128  „  Second    „ 

94  „  Third       „ 


Total    233  stations. 


_&nii»tion  of 
stations. 


Special  observa- 
tions. 

Marine  observa- 
tions. 


The  stations  of  the  First  Order  are : — 

Eger,  50°  5'  N.  lat.,  12°  22'  E.  long.,  height  1,493  feet,  (with  only  a 
self-registering  barometer). 

Cracow,   50°  4'  N.  lat,   19°  57'  E.  long.,  height  722   feet,   (with 
baragraph,  thermograph,  and  anemograph). 

Kremsmiinster,  48°  4'  N.  lat.,  14°  8'  E.  long.,  height  1,260  feet,  (with 
barograph,  thermograph,  and  amenograph). 

Lesina,  43°  11'  N.  lat,,  16°  27'  E.  long.,  height  75  feet,  (with  baro- 
graph, thermograph,  and  anemograph). 

Lemberg,  49°  50'  N.  lat.,  24°  0'  E.  long.,  height  978  feet,  (outfit 
in  course  of  being  supplied). 

Lobositz,  50°  31'  N.  lat.,  14°  3',  E.  long.,  height  528  feet,  (with 
thermograph). 

Summit  of  the  Obir,  46°  30^  N.  lat.,  14°  27'  E.  long.,  height  6,713 
feet  (with  thermograph,  barograph,  also  anemograph  in  future). 

Pola,  44°  52'  N.  lat.,  13^  50',  height  105  feet  (with  barograph, 
thermograph,  anemograph,  and  sunshine  recorder). 

Prague  50°  5'  N.  lat.,  14°  25'  E.  long.,  height  659  feet,  (with 
barograph,  thermograph,  anemograph,  and  self-recording  rain-gauge). 

Trieste,  45°  39'  N.  lat.,,  13°  46'  E.  long.,  height  118  feet  (with 
barograph,  thermograph,  and  anemograph). 

Vienna,  48°  14'  N.  lat.,  16°  22'  E.  long.,  height  664  feet.  (See 
below.') 

3°.  Second  Order.  KapjK^ller's  cistern  barometers,  with  immoveable 
cistern,  dry  and  wet  bulb  thermometers,  rain-gauges  ;  a  few  only  have 
special  wind  vanes. 

Third  Order.     Thermometers  and  rain-gauges. 

The  hours  of  observation  are  mostly  7h.,  2h.,  and  9h.  The  instruc- 
tions are  Jelinek's  ^^Anleitung  zu  den  meteorologischen  Beobaeh- 
tungerij^  2nd  edition  (Engelmann,  Leipzig).  A  special  correction  card 
is  supplied  with  each  cistern  barometer,  in  which  the  corrections  for 
temperature  and  altitude  are  combined.  For  Humidity  Tables,  those  by 
Wild,  issued  by  Jelinek,  are  used. 

4°.  There  are  none.  Since  the  death  of  Fritsch,  the  phenological 
observations  have  not  been  discussed. 

5°.  There  are  none.  These  will  perhaps  be  organised  at  the 
Observatory  of  the  l^autical  Academy  at  Trieste. 
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6^.  This  is  attended  to  by  a  telegmphiet  and  by  an  assistant  of  the  Weather  tele- 
Central  Office.     Daily  weather  charts  are  drawn  and  published.     In  the    ^^ 
summer  half-year    weather  forecasts  are   published  for  the  benefit  of 
agriculture.     The  telegrams  are  allowed   a  reduction  of  50°/^  on  the 
ordinary  tariff.     The  cost  per  month  is  about  195. 

7^.  The  Central  Office  of  the  system  is  at  Vienna  and  is  entitled  ^^KK  The  Central 
Central' Anstaltfur  Meteorologie  und  Erdmagrwiismus,^^     The  instru-       ^* 
mental  outfit  is  stated  in  the  Year-book  of  the  Central   Office  for  the 
year  1875,  Vol.  XIL,  New  Series. 

The  following  observations  are  regularly  reduced  and  published  in 
the  Year-books : — Temperature,,  pressure,  wind-direction  and  velocity, 
sunshine  (in  addition  to  the  elements  of  terrestrial  magnetism). 

Since  April  1872,  the  observatory  of  the  Central  Institute  has  been 
situated  to  the  north  of  the  town  on  a  small  height  surrounded  by  a 
garden.  The  Central  Institution  serves  as  a  central  observatory  and  a 
central  depository  for  the  observations  of  the  whole  system,  where  they 
are  reduced,  calculated  and  published.  The  central  obsei-vatory  does  not 
possess  any  filial  stations,  unless  some  of  the  astronomical  observatories 
and  schools  can  be  considered  as  such,  but  these  are  independent  of  the 
Central  Institute. 

8°.  A  director  (salary  280/.  and  addition  of  48/.,  with  an  advancement  The  staif. 
of  salary  to  320/.  and  360/.  after  five  years  and  ten  years  service 
respectively. )  At  the  same  time  he  is  Professor  at  the  University  with  the 
duty  of  giving  lectures  in  meteorology  and  physical  geography.  There 
is,  however,  no  salary  or  remuneration  for  this.  Free  apartments  are 
provided  for  him  in  the  building  of  the  Institute. 

Three  adjuncts,  with  salary  of  140/.,  and  addition  of  36/.  ;  after  each 
&YQ  years  service  an  advancement  of  20/.  is  made.  Two  of  the  adjuncts 
have  free  apartments  in  the  building  of  the  Institute. 

One  assistant  with  salary  of  70/.  and  free  apartments. 
Three  computers  at  4*.  a  day  each. 

Three  servants,  one  of  whom  is  only  employed  temporarily. 
One  man  to  attend  to  the  photographic  manipulation  of  the 
magnetographs,   the    current    mechanical    work    and    the 
heating. 

The  total  grant  to  the  Central  Institution  for  salaries,  outfit  of  instru- 
ments, attendance,  &c.,  amounts  in  I'ound  numbers  from  2,400/.  to  2,800/. 

The  observers  receive  no  remuneration,  except  those  on  the  summit 
of  the  Obir  and  the  Schafberg  in  winter,  and  the  Schmittenhohe  (at 
the  Zellersee),  amounting  altogether  to  30/;. 

9°.  The  Central  Institute  publishes  a  "  Year-book "  annually,  which  Pablioations. 
contains  the  daily  observations  from  18-19  stations,  the  monthly  and 
yearly  results  of  all  the  other  stations,  and  the  tabulations  of  the  self- 
recording  instruments  of  the  central  observatory. 

The  stations  of  Klagenfurt,  Trieste,  Pola,  Prague,  and  Cracow,  publish 
their  observations  separately. 

lO**.  The  system  is  managed  by  the  Central  Institute  in  Vienna;  JSjS^Sli"* *"'^ 
the  whole  of  the  stations  are  inspected  once  every  six  years  by  the  staff  of 
the  Central  Institute.     The  amount  voted  yearly  for  this  purpose,  viz. 
30/.,  is  not  sufficient  for  the  inspection  of  all  stations ;  so  that  only  the 
principal  stations  can  be  visited, 

11°.  Since    the    year    1871,  [the    Hungarian    countries    (Hungary,  S?^!"**''^ 
Transylvania,  Croatia,  and  Slavonia)  have  had  an  independent  system, 
managed  by  the  Central  Office  at  Buda-Pesth. 

12°.  The  Austrian  system  was  established  in  1848  by  the  Imperial  Historical. 
Academy  of  Sciences  of  Vienna.     To  M.  Kreil,  the  first  director,  and 
Baron  von  Baumgartner,  vice-president  of  the  Academy  and  afterwards 
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Minister  of  Finance,  the  principal  merit  for  the  promotion  of  the  system 
is  clue.  The  scheme  for  a  meteorological  service  for  the  Austrian 
Monarchy  will  be  found  in  the  "  Sitzb.  K.  Akad,  mathn-naturw.  Classed* 
Vol.  L  for  the  year  1848,  Section  II.  Part  3,  p.  58,  &c.,  (Vienna  1848). 

The  Central  Office  for  Meteorology  and  Terrestrial  Magnetism  was 
established  in  1851,  and  commenced  operations  in  September  1852  in  a 
house  rented  in  Favoritenstrasse,  Vienna,  as  a  central  observatory,  and 
continued  there  until  April  1872,  when  it  was  transfered  to  the  new 
building  the  "  Hohe  Warte,^'  situated  on  the  north  of  the  town.  The 
Year-books  were  first  published  by  the  Imperial  Academy  in  8  vols,  for 
the  years  1848-1856  (the  first  vol.  was  for  1848-9),  then  a  separate 
publication  was  issued  by  the  Academy  under  the  title,  '^  Witterungs 
IThersichten^^  cohering  the  years  1857 — 1863,  which  appeared  as  a 
supplement  to  the  Sitzungsberichte. 

From  the  year  1864  a  new  series  of  the  "  Jahrbucher  "  was  begun 
by  M.  Jelinek  in  a  form  somewhat  smaller  than  that  of  the  first  series. 
This  publication  has  been  published  complete  up  to  the  year  1879  inclusive, 
and  in  addition  the  first  sections  for  the  years  1880  and  1881  have 
appeared. 


Definition  of 
system. 
Number  and 
position  of 
stations. 

Organisation  of 
stations. 


B.— Dr.  R,  MuUer^  Hydrographical  Office^  Pola. 
Sir, 

I  HAVE  the  honour  to  reply  to  the  questions  contained  in  the 
circular  of    the  International   Meteorological   Committee,   dated   3l8t 
December  1882,  as  regards  the  station  at  Pola. 
I''.  Austrian  system. 

Station  of  the  First  Order,  44°  51'- 8  N.,  13°  50' -8  E.  of  Green- 


2°. 

wich. 

3°. 


One  Fortin's  barometer  by  T.  L.  Kappeller  as  a  standard  baro- 
meter. 

One  siphon-barometer  by  Fuess,  as  a  check  barometer. 

One  Wild's  electrical  registering  balance-barometer  by  Hasler  and 
Escher. 

One  electrical  registering  aneroid-barometer  by  Hipp. 

One  electrical  registering  thermograph  (dry  and  wet  bulbs)  by 
Hasler  and  Escher. 

One  Kew  standard  thermometer. 

One  electrical  registering  thermograph  by  Hipp.  « 

One  dry  and  wet  bulb  thermometer. 

One  recording  thermometer  by  Negretti  and  Zambra. 

Several  maximum  and  minimum  thermometers  by  T.  L.  Kap- 
peller. 

Solar  maximum  thermometers  (black,  white,  and  ordinary  bulbs) 
by  Kappeller. 

Terrestid  radiation  thermometer  by  T.  L.  Kappeller. 

One  hygrometer.  ^ 

SeSrljhygrometer.     ^«^  Klinkerfues'. 

One  weather  compass.  J 

One  Campbell's  sunshine  recorder. 

One  atmometer  by  Hottinger  and  one  by  von  Lament. 

One  Robinson's  self-registering  anemometer. 

One  electrical  registering  anemometer. 

One  registering  wind-vane. 

One  registering  rain-gauge. 
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Three  rain-gauges  (two  in  the  courtyard  and  one  on  the  roof). 
One  ozonometer  on  Dr.  Lender's  principle. 
One  tide-gauge. 
Two  Seismometers. 

Two  Hipp's  clocks  and  one  pendulum-clock  for  driving  the   regis- 
trating  apparatus. 

For  magnetic  observations : — 
One  declinometer. 
One  bifilar  magnetometer. 
One  von  Lamont's  theodolite. 
One  Jones's  magnetometer  (under  repair). 

The  regular,  direct,  meteorologicar  observations  are  made  in  the  same 
way  as  those  at  the  Central  Institute,  viz.,  at  7h.  a.m.,  2h.,  and  9h.  p.m. ; 
at  noon  also  barometer  and  thermometer  readings  are  made,  and  the 
recording  thermometer  turns  over  at  2h.  a.m. 

The  direct  observations,  to  serve  as  standards  for  the  measurement  of 
the  curves  of  the  self-recording  instruments,  are  checked  at  least  during 
the  day-time  by  the  head  of  the  department,  or  by  his  subordinate  oflBcers ; 
the  double  set  of  self-recording  instruments  check  each  other.  Jelinek's 
tables  are  used  for  the  reduction  of  the  observations. 

4°.  The  formation  and  course  of  thunderstorms  are  observed  as  far  as  Special  observa- 
practicable.  *^°°** 

Phenological  observations,  in  a  strict  sense,  are  not  made. 

5°.  Regular  tidal  observations,  both  direct,  as  well  as  by  means  of  Jf^^®  observa- 
tide-gauges. 

Meteorological  observations  are  occasionally  taken  on  board  ship 
(beyond  the  few  which  are  prescribed  for  safe  navigation). 

6°.  At  7h.  am.,  pressure,  wind  direction,  and  force,  amount  of  cloud.  Weather  tele- 
readings  of  dry,  wet,  maximum  and  minimum  thermometers,  rainfall  and  ^^^  ^' 
state  of  the  sea  are  telegraphed  to  the  Central  OflSce. 

From  Vienna  and  Trieste  daily  weather  telegrams  arrive  for  Austro- 
Hungary,  Germany,  and  the  stations  on  the  Adria,  as  well  as  the  isobar 
telegrams  for  Europe. 

The  station  at  Pover  on  the  southern  point  of  Istria  telegraphs  its 
meteorological  observations  every  morning. 

The  contents  of  all  these  telegrams  as  well  as  our  own  observations 
are  published  every  morning. 

r.  Hohe  Warte,  Vienna.  offlc?''*"^ 

8^.  The  meteorological  service  is  performed  by  the  observatory  branch  The  staff, 
of  the  Hydfographic  Office.  This  Office,  which  includes  the  following 
branches,  observatory,  chart  depot,  depot  for  nautical  instruments,  and 
maritime  library,  is  under  the  superintendence  of  the  above-named 
director ;  and  the  departments  in  question  are  under  Hydrographic 
Officers. 

To  the  chief  of  the  observatory  branch  (at  present  temporarily  con- 
ducted by  a  naval  officer)  are  assigned  one  or  two  naval  officers,  mostly 
for  the  period  of  a  year  and  a  half,  also  a  retired  warrant  officer  as 
assistant. 

The  above  persons  receive  fixed  salaries. 

9°.  Monthly  and  yearly  results  of  observations.     These  are  published  Pnblications. 
in  the  "  Mittheilungen  aus  dem  Gebiete  des  Seowesens  "  drawn  up  by 
the  Hydrographic  Office,  and  are  also  sent  to  various  institutions  and 
stations,  41  at  home  and  40  abroad. 

10°.  Maintained  by  the  Admiralty.  Management. 
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C.'^Dr.  Gtiido  Schenzlj  Royal  Hungarian  Central  Office  for 
Meteorology  arid  Terrestrial  Magnetisniy  at  Budapesth. 

General  Definition. 

1.  The  Eoyal  Central  Office  of  Hungary  is  intrusted  with  the  inves- 
tigation of  the  climatological  and  magnetic  conditions  of  the  kingdom 
(including  Croatia).  Some  years  ago  the  Royal  Ministry  of  Agriculture 
established  a  special  weather  office  and  published  daily  weather  charts 
and  forecasts.  The  Central  Office  is  only  connected  with  that  institution 
in  so  far  as  the  latter  makes  use  of  the  telegraphic  reports  which  are 
sent  to  the  Central  Office.  The  task  of  observing,  witi  the  exception 
of  the  forest  meteorological  stations  and  the  rain  stations  mentioned 
below,  is  voluntary  and  without  pay,  but  the  instruments  are  supplied 
gratis  by  the  Central  Office. 

2.  There  are  three  stations  of  the  First  Order  : — 

Height  above  sea. 

1.  Budapesth,  lat.  47°  30',  long.  SGP  42'  from  Ferro        -    502 

2.  Fiume  „    45°  17'     „     32°   7'        „  -      76 

3.  Agram         „    45°  49'     „      33°  39'        „  -     535 
Stations  for  the  Second  Order  in  1882    -            -  -     100 

„      Third       „    .     „  -  -  -       36 

„  „       Fourth     „  „  -  -  -         3 

3.  Outfit  of  stations  of  the  First  Order.  Budapesth, — In  addition  to  the 
instruments  for  regular  observations,  vi^.,  barometer,  dry  and  wet  ther- 
mometers, and  raingauge,  there  are  in  use  one  Kreil*s  barograph,  one 
Lamont's  thermograph,  one  Hottinger's  self-recording  rain-gauge,  one 
Robinson's  anemometer.  For  magnetic  observations  only  the  instruments 
for  declination  and  horizontal  intensity  are  erected,  owing  to  want  of 
space. 

The  station  at  Fiume  possesses,  besides  the  instruments  for  stations  of 
the  Second  Order,  van  Rysselberghe's  universal  meteorograph  for  regis- 
tering the  readings  of  barometer;  thermometer,  and  hygrometer,  direction 
and  force  of  wind,  and  rainfall,  and  also  a  Seismograph. 

The  station  at  Agram  possesses,  in  addition  to  the  ordinary  instru- 
ments for  stations  of  the  Second  Order,  a  self-registering  barometer  and 
thermometer  by  Hipp,  an  anemograph  with  printing  type,  and  a  rain- 
gauge  by  Otto  Schaffler,  of  Vienna  (Osnaghi's  pattern),  an  anemograph 
by  E.  Schneider  of  Vienna,  and  a  Wild's  atmometer. 

The  Agricultural  Society  of  Neutrathal  (situated  at  Nedanocz, 
lat.  48°  36',  long.  35°  5',  height  507  feet),  takes  a  special  position  in  the 
system,  as,  for  the  purpose  of  its  own  agricultural-meteorological  objects, 
it  h&s  formed  a  subsidiary  meteorological  association.  It  consists  of 
tliree  stations  of  the  Second  Order  and  one  of  the  Third  Order,  which 
also  belong  to  the  Central  Office,  and,  in  addition,  it  has  31  stations  of  the 
Second  Order,  which  have  no  connexion  with  the  Central  Office.  A 
special  service  of  forecasts  is  established  at  the  central  station  of 
Nedanocz  ;  the  warnings  are  made  known  by  a  semaphore. 

The  outfit  of  the  stations  of  the  Second  Order  consists  of  a  cistern- 
barometer  by  Kappeller,  reading  to  0*  1  mm.,  dry  and  wet  bulb  thermo- 
meters (Ji,°  C).  one  rain-gauge  and  one  wind-vane. 

The  stations  of  the  Third  Order  have  the  same  instruments  as  those  of 
the  Second  Order  except  the  barometer. 

The  stations  of  the  Fourth  Order  only  observe  rainfall,  and,  at  tlie 
special  wish  of  the  observer,  they  receive  a  thermometer.  The  number 
of  these  stations  had  increased  to  40  at  the  end  of  last  year* 

Hours  of  observation. — The  regular  horn's  of  observation  are  7h.  a.m., 
2h,,  and  9h.  pm.     Some  of  the  older  obseiTcrs  have  kept  to  the  hours 
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formerly. in  use  (prior  to  1870),  6,  2,  10;  others  chose  othei'  com- 
binations, e,g.  8h.,  Ih.  8h.,  a  drawback  which  cannot  be  helped,  in  cases 
'  where  the  observers  are  volunteers. 

The  instructions  used  are  Dr.  C.  Jelinek's  "  Anleitung  zur  Anstellung 
meteorologischer  Beobachtungen."  A  short  introduction  in  the  Hun- 
garian language  gives  the  necessary  explanation  to  those  observers  who 
are  not  acquainted  with  German. 

The  instruments  are  verified  by  the  Central  Office  before  being  issued. 
The  tables  for  barometer  reductions  are  calculated  from  Jelinek's 
formula  for  Kappeller's  station  barometers  (page  146  of  the  first  edition). 
The  constant  eiTors,  which  very  seldom  reach  0'2mm.,  are  not  allowed 
for  in  the  tables,  but  are  applied  to  the  means.  For  the  deduction  of 
vapour  tension  and  relative  humidity  the  tables  by  Wild  and  Jelinek  are 
used, 

4.  Special  observations  of  thunderstorms  and  hail   are   not    made,  special  obaerva- 
Phenological  observations  are  made  at  14  stations,  and  the  results  are  *^°"^ 
published  in  the  yearbooks.     A  copy  of  the  form  for  observations  is 
appended.     (Not  printed  here.) 

5.  Nothing  is  known  of  these  at  present.  liarino  observa- 

6.  The  Central  Office  receives  daily  telegraphic  reports  of  the  state  ^°"r.     .  , 
of  the  weather  at  7h.  am.  from  21  Jiome  stations.     The  telegrams  are  grShy.'    ^ 
composed  according  to  the  following  code  : — 

BBBWW    SHTTT    TiTiTjRR. 

B    =  Barometer  reduced  to  32°  F. 
W  =  Wind  direction  S  =  Windforce. 

H    =  State  of  the  sky  T  =  Dry-bulb  thermometer. 

Tj  =  Wet-bulb  thermometer.         R  s=  Rainfall. 
The  reduction  of  the  pressure  to  sea-level  is  calculated    by  the 
formula : — 

^^      ^  18382(1+0-002  [T+t])  (1+0-00265  cos  2f)  "^  ^^ 
To  assist  in  weather  predictions  the  barometer  readings- reduced  to  sea- 
level  are  posted  up,  the  observers  receive  special  tables  for  this  purpose. 

7.  The  Central  Office  is  at  Buda-Pesth,  on  the  right  bank  of  the  The  Central 
Danube.     Its  operations  may  be  divided  into  two  principal  heads.  ^' 

(a.)  The  establishment,  management,  and  control   of  the  stations, 
collection  and   collation  of  the  observations  which   are  received 
monthly,  and  correspondence  with  other  central  offices. 
{b,)  The  work  of  the  meteorological  and  magnetical  central  obser- 
vatory.    With  reference  to  (b)   it  must  be   remarked  that  the 
institution  does  not  possess  a  special  building,  but  since  its  founda- 
tion in  1870,  it  has  been  located  in  a  building  of  very  limited 
dimensions,  and  all  the  apparatus  which  ought  to  be  in  operation 
at  a  central  observatory  could  not  be  erected.    In  addition   to  the 
instruments  already  mentioned  under  point  3  the  following  may  also 
be  specified. 
1  Standard  siphon-barometer  by  Salleron  ;  1  standard  barometer  by 
Fuess,  for  verifications ;    several  Fortin's   and   siphon  barometers  and 
aneroids ;  standard  thermometers  by  Dr.  Geissler  and  Fuess ,  various 
maximum   and    minimum    thermometers  ;     evaporators   on   Lament's, 
Greiner's,  and  Wild's  principles  ;  solar  radiation  thermometers  and  acti- 
nometer,  various    hygrometers    on    Schwaekhofer's,    Regnault's,    and 
Saussure's  principles. 

The  following  instruments  are  in  use  for  absolute  observations : — 
1  Lament's  declinometer,  and  1  declinometer  with  collimator  by  Meyer- 
stein,  1  intensity-theodolite  by  Lamont,  a  dip-needle  by  John  Dover,  and 
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an  earth-inductor  bj  Mejerstein^  the  whole  permanently  fixed  in  bouses 
free  from  iron.  The  institution  possesses  magnetic  travelling  theodolites 
by  Lamont  and  Meycrstein,  1  mounted  transit  instrument,  and  an 
e(iuatorially-mounted  refractor,  several  spectroscopes,  1  alt-azimuth  free 
from  iron,  several  reading  theodolites,  1  box  and  3  pocket-chronometers, 
an  analytical  balance  by  Gambey,  a  standard  metre  by  Ricker,  and  other 
apparatus.  There  are  two  sets  of  earth  thermometers,  but  they  are  not 
used  for  observations. 

8.  The  staff  of  the  institution  consists  at  present  of  a  director  and  two 
obgervers,  one  of  whom  is  a  "  Privat  Doccnt  **  at  the  University-  The 
two  observers— one  of  whom  lives  at  the  institute — share  the  daily 
work  of  taking  three  observations  of  the  meteorological  and  magnetical 
instruments,  as  well  as  the  preparation  of  the  monthly  reports  for  the 
Year-book.  The  director  undertakes  the  absolute  magnetic  observations, 
the  correspondence  with  the  stations  and  the  authorities,  the  comparison 
of  instruments,  the  routine  and  other  duties. 

The  regular  salaries  are  at  present — 

Director,  210/.,  with  quinquennial  increment  of  20/. 

I.  Observer,  115/.,  quinquennial  increment  of  10/.,  and  residence. 

II.  Observer,  115/.,  quinquennial  increment  of  10/.,  and  20/.  for 
lodging  money. 

In  addition  there  is  one  servant  employed. 

For  payment  of  the  telegraph  messenger  and  remuneration  of  the 
observers  (teachers,  telegraph  employes,  &c, )  the  sum  of  100/.  is  included 
in  the  estimates. 

9.  The  observations  of  the  stations  are  published  in  the  year-books 
by  the  Central  Office  ;  up  to  the  present  time  nine  yearly  volumes 
(1871 — 1879)  have  appeared.  These  contain,  in  addition  to  the 
meteorological  results  in  the  prescribed  form,  magnetical  and  phyto- 
phonological  observations.     In  addition,  the  original  observations 

(o)  of  BudarPesth, 
{b)  of  Fiume, 
are  published  monthly. 

10.  The  management  of  the  stations  and  the  keeping  of  the  whole  of 
the  instruments  in  proper  order,  and  seeing  that  they  exist,  is  the  duty  of 
the  director. 

The  instruments  are,  with  few  exceptions,  procured  at  the  cost  of  the 
Central  Institution  or  of  the  Royal  Hungarian  Office,  and  remain  the 
property  of  the  same.  For  this  purpose  the  sum  of  200/.  is  included  in 
the  estimates  every  year.  The  stations  are  inspected  by  the  Director. 
From  10—30  stations  are  visited,  according  to  circumstances,  and  the 
instruments  compared. 

11.  In  addition  to  the  publications  already  mentioned,  the  following 
have  been  published  by  the  Central  Office:  (1)  Contributions  to  the 
Meteorology  of  Buda-Pesth ;  also  printed  separately  in  the  Hungarian 
language.  (2.)  Meteorological  and  Magnetical  Atlas  of  Hungary  pre- 
pared on  the  occasion  of  the  Geographical  Exhibition  at  Venice,  and 
containing  26  cliarts.  (3.)  Contributions  to  terrestrial  magnetism  in  the 
countries  of  the  Hungarian  Crown.  Absolute  Determinations  of  the 
Magnetic  Fiements  at  126  Stations  in  the  years  1864 — 1881,  by  Dr. 
Schenzl,  published  by  the  Royal  Hungarian  Society  of  Natural  Science. 

12.  The  history  of  the  Royal  Hungarian  Central  Office  will  be  found 
in  the  first  volume  of  the  Year-book ;  I  shall  only  mention  the  most 
important  points  here. 


Digitized  by 


Google 


41 

Meteorological  observations  were  made  in  Hangary  in  the  last  century. 
We  find  among  the  stations  of  the  Societas  Palatina  in  the  year  1781 
Ofen  (Buda)  already  represented. 

In  the  present  century  we  find  fragmentary  observations — ^those  at  the 
observatories  then  existing  at  ErlaUyKlausenburg,  and  Carlsburg  (Transyl- 
vania), partly  made  by  private  persons.  The  longest  series  were  made  at 
the  observatory  at  Ofen,  with  a  few  interruptions,  from  November  1781 
till  the  destruction  of  the  observatory  in  May  1849,  at  which  time  many 
registers  were  lost.  The  observations  made  by  the  astronomer  Dr. 
Lambert  Mayer  and  his  coadjutor  F.  A.  de  Montedeg6,  from 
1841  to  1848  were  published  by  the  Hungarian  Academy  of  Sciences. 
The  Centi-al  Meteorological  Institute  established  in  the  year  1851  at 
Vienna  formed  the  central  point  about  which  numerous  observers  from 
Hungary,  Transylvania,  Croatia,  and  the  Military  Frontier  soon  gathered. 
Their  number  increased  to  31  in  the  year  1860.  A  great  falling-off 
took  place  in  consequence  of  the  politiciJ  movement  in  the  year  1861, 
which  lasted  until  the  year  1863,  and  the  number  of  observers  in  Hungary 
sank  down  to  11. 

In  the  year  1861  the  undei-signed  established  an  observatory  at  the 
Ofen  Realschule,  which  included  observations  of  the  magnetic  variation  in 
addition  to  those  of  atmospherical  phenomena.  This  was  afterwards 
made  the  Academic  Observatory,  and  was  provided  by  the  Academy 
with  complete  magnetical  and  some  astronomical  apparatus.  The 
interest  which  the  Academy  took  in  the  scientific  investigations  of  the 
country  caused  a  continually  growing  interest  in  the  subject  of  meteoro- 
logy, and  the  number  of  obsei-vers  rose  to  44  in  the  year  1869.  All 
these  sent  their  observations,  for  the  want  of  an  institution  at  home,  to 
the  Austrian  Central  Office. 

When  the  Hungarian  Constitution  was  again  restored,  in  1867,  the 
arrangement  which  had  existed  until  then  could  not  continue,  therefore 
the  Royal  Hungarian  Ministry  of  Worship  and  Instruction,  on  the  pro- 
posal of  the  Academy,  resolved  to  establish  an  independent  Central  Office 
for  the  countries  of  the  Hungarian  Crown  ;  the  Boyal  Sanction  was 
obtained  on  the  8th  April  1870.  The  conditions  at  that  time  were  not 
favourable  for  the  development  of  the  new  institution  ;  it  received  a 
severe  blow  in  February  1871  by  the  death  of  its  founder,  the  Minister 
Baron  Eotvos. 

Although  in  the  scheme  for  the  organisation  of  the  staff,  a  director, 
one  adjunct  (meteorologist),  two  assistants,  and  an  auxiliary  staiF  which 
could  be  increased  when  necessary,  were  provided  for,  it  has  not  hither#;A 
been  possible  to  obtain  the  appointment  of  another  assistant,  although  the 
number  of  stations  has  increased  fourfold  since  the  foundation  of  the 
institution.  That  the  Central  Office,  under  such  conditions,  is  not  in  a 
position  to  undertake  special  investigations,  beyond  the  current  and 
actually  indispensably  necessary  observations,  is  evident.  A  considerable 
increase  of  work  is  thrown  upon  the  Central  Office  by  a  large  portion  of 
the  observers  not  reducing  and  calculating  their  own  observations,  but 
leaving  this  to  the  Central  Office.  The  want  of  a  suitable  building  for 
special  meteorological  observations  has  already  been  mentioned. 
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BELGIUM  (a.) 
M,  JlouzeaUy  Royal  Observatory,  Brussels, 

1<».  The  meteorological  system  of  Belgium  is  under  the  supper inten- 
dence  of  the  Royal  Observatory  of  Brussels,  where  all  the  observations 
are  centralised,  reduced,  and  published. 

2^.  It  is  composed  of  one  station  of  the  First  Order,  the  Royal  Obser- 
vatory, lat.  50°  51' N.,  long.  4°  22'  E..  with  40  stations  of  the  Second 
Order,  and  39  station^  of  the  Third  Order.  The  Administration  des 
Fonts  et  Chaussees  has  also  established  122  rain  stations,  from  which  the 
registers  are  sent  to  the  Observatory  and  are  published  by  it.  The 
thunderstorm  stations  number  72,  but  among  these  are  a  large  number 
of  stittions  of  the  Second  and  Third  Orders  which  have  included  the 
systematic  observation  of  thunderstorms  in  their  programme. 

The  Resume, — There  are  41  stations  which  observe  atmospheric  pres- 
sure, temperature,  and  humidity,  with  the  direction  and  force   of 
wind. 

80  stations  observe  the  amount  of  cloud  and  occasional  phenomena, 
with  general  remarks  about  the  state  of  the  weather. 

202  stations  observe  rainfall. 

72  stations  systematically  observe  thunderstorms. 

3<>.  The  hours  of  observation  everywhere  are  8h.  a.m.  and  Ih.  p.ni- 
Rainfall  is  only  observed  once  a  day,  at  81l  a.m.  At  the  Brussels  Oteer- 
vatory  the  hours  of  observation  are  naturally  more  frequent ;  complete 
observations  are  made  at  9h.  a.m.,  noon,  and  Oh.  26m.  p.m.  (The  syn- 
chronous observation),  3h.  and  9h.  p.m.;  temperature  is  also  observed  at 
lOh.  a.m.,  2h.  and  4h.  p.m. 

Printed  instructions  issued  by  the  Observatory  are  supplied  to  all 
observers ;  they  contain  the  necessary  reduction  tables.  The  observa- 
tions are  checked  by  annual  inspection  of  the  stations,  and  by  the 
examination,  at  Brussels,  of  the  registers  as  they  are  received  from  the 
observers. 

4^  Phonological  observations  have  been  somewhat  neglected  in  recent 
years,  but  they  are  to  be  resumed  shortly.  Three  or  four  stations  only 
still  pay  attention  to  this  kind  of  research. 

5<*.  For  nearly  two  years  (1879  and  1880)  observations  were  made  on 
board  the  Belgian  mail- packets  running  between  Ostend  and  Dover,  but 
these  have  been  abandoned.  Latterly  complete. stations  of  the  Second 
Order  have  been  established  on  the  lightships  of  Weathinder  and 
Wielingen  off  Ostend  and  Flushing.  These  stations  work  in  a  regular 
manner. 

6°.  The  Observatory  receives  the  following  telegraphic  reports  daily 
for  the  construction  of  its  meteorological  bulletin : — 

l®.  3  Belgian  stations :  Furnes,  Maeseyck,  and  Arlon. 

2^,  4  Dutch  stations,  from  Utrecht- 

3°.  9  French  stations,  from  Paris. 

4°.  5  English  stations,  from  Hamburg. 

5®.  8  German  stations,  from  Hamburg. 

G®.  5  stations  for  northern  countries,  from  Hamburg.  Occasionally 
we  receive  from  Amsterdam  reports  from  two  or  three  English 
stations.  Lastly,  we  receive,  directly  from  the  "New  York 
Herald  "  Office  in  London,  the  storm-warning  notices  issued  by 
that  jomnal. 

The  Observatory,  on  its  part,  sends  daily  telegrams  to  Paris,  London, 
and   Hamburg ;  and  in  this  country  to  seaports  and  fishing  stations. 

(a)  See  also  App.  XII.,  p.  115. 
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When  a  rapid  fall  in  the  barometer  manifests  itself,  warning  telegrams 
are  also  sent  to  the  Administration  of  Mines. 

7°.  Neither  the  Central  Institute  nor  the  Eoyal  Observatory  has  any  The  Central 
branch  offices ;  an  observatory  is  now  being  established  at  the  Univer-  ^®^*  ^^'  ' 
sity  of  Liege  for  astronomical  and  meteorological  researches,  but  this 
establishment  will  be  quite  independent  of  the  Brussels  Observatory. 
The  latter  has  naturally  always  in  reserve  a  certain  number  of  instru- 
ments for  stations  of  the  Second  and  Third  Orders,  such  as  barometers, 
thermometers,  rain  gauges,  &c. 

The  Observatory  possesses  a  collection  of  the  following  self -registering 
instruments : — 

1<*.  Van  Rysselberghe's  electrical  meteorograph. 

2^,  „  telemeteorograph  (in  operation  between  Ostend 

and  Brussels). 
3*>.  Photographic  self-recording  instruments,  Kew  pattern  (for  meteo- 
rology and  magnetism). 
All  these  instruments  work  regularly. 

S^.  The  staff  of   the  system  is  composed  of   professors,   teachers.  The  staff. 
clergymen,  engineers,  agriculturists,  manufacturers,  &c.     These  persons 
are  not  remunerated. 

The  staff  at  the  Observatory  for  meteorological  service  comprises  : — 

£  £ 

1  Chief  of  service  -  -  -  salary  200  —  240 

1  Meteorologist,  Inspector  -  -      „       140  —  180 

1  Meteorologist    -  -  -  -      „       140  —  180 

1  Adjunct  -  -  -  -       „       100  —  120 

1  Assistant  -  -  -  -      „        48  —    96 

9^,  The  essentially  meteorological  publications  of  the  Observatory  Publications. 
are: — 

1<>.  The  Annates  (comprising  the  observations  made  at  the  Observatory 
and  at  all  the  stations). 

2®.  The  meteorological  bulletin  (weather  charts). 

3<».  The  curves  of  van  Rysselberghe's  self -registering  apparatus. 

Some  observers  at  the  stations  of  the  Second  Order  publish  abstracts 
of  their  observations  in  the  newspapers  of  the  localities  in  which  they 
live. 

10<*.  As  above  stated,  all  the  stations,  with  the  exception  of  those  MaiBwement 
established  by  the  Ponts  et  Chaussees^  are  under  the  superintendence  *"^^  inspections. 
of  the  Royal  Observatory.     They  are  inspected  every  year. 

11°.  A  great  number  of  particulars  relative  to  the  organisation  of  the  Supplemental-^' 
meteorological  service  in  Belgium  have  already  appeared  in  the  various  ^*"*''^^ 
Reports  of  the  Congresses  or  the  International  Meteorological  Committee 
{see  Appendix  XII.  to  this  Report).   These  particulars  are  only  intended 
to  complete  them. 

12*'.  The  organisation  of  the  present  meteorological  service  dates  from  Historical, 
the  year  1877.     It  has  been  extended  and  developed  each  year. 

The  late  M.  Quetelet  had  organised  a  system  of  several  stations,  the 
observations  of  which  have  been  published  in  the  memoirs  of  the  Belgian 
Academy.  But  the  control  of  the  Observatory  over  these  stations  was 
not  sufficiently  direct.  The  majority,  however,  were  carried  on  by 
educated  and  conscientious  observers. 
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DENMARK. 
Captain  N.  Hoffmeyer^  Danish  Meteorologial  Institute,  Copenhagen, 

1.  The  Danish   meteorological    system   embraces    the  kingdom    of 
Denmark,  the  Faroe  Islands,  Iceland,  and  Greenland.     It  is  organised 
and    managed  by  the   Danish   Meteorological    Institute,   which  is     a 
Government  institution,  under  the  Ministry  of  Marine. 
(2.)  1  Station  of  the  First  Order  r— 

Vamdrup  in  Jutland,  lat.  N.  55°  25',  long.  E.  9^  18'. 
Stations  of  the  Second  Order : — 


Organisation  of 
stations. 


Special  obserra- 
tions. 

Marine  observa- 
tions. 


Weather 
telegraphy. 


The  Central 
Office. 


Denmark.            Faroe  Islands. 

Iceland. 

Greenland. 

Total, 

10                              1 

5 

5 

21 

Stations  of  the  Third  Order  :- 

- 

171                          7 

18 

10 

206 

3.  At  the  station  of  the  First  Order  (Vamdrup),  pressure,  temperature, 
humidity,  and  the  direction,  and  force  of  wind  are  observed  every  two 
hours ;  the  maximum  and  minimum  temperature  and  rainfall,  once  dailj. 
The  stations  of  the  Second  Order  observe  all  the  ordinary  meteoro- 
logical elements  three  times  a  day  (8  a.m.,  2  and  9  p.m.)  The  stations 
of  the  Third  Order  generally  observe  temperature  and  rainfall ;  some  of 
them  observe  temperature  only,  and  others  only  rainfall.  Observations 
of  wind,  weather,  sea  disturbance,  and  floating  ice  are  made  at  28  light- 
houses five  times  in  the  24  hours. 

The  Instructions  which  are  supplied  to  the  observers  are  not  published. 
The  reduction  tables  used  are  those  by  M.  Jelinek.  The  observations 
are  carefully  checked  befiore  calculation,  and  the  results  are  finally 
compared  by  the  construction  of  diagrams  and  of  mean  synoptic  charts 
.for  each  month. 

4.  There  are  no  special  observations. 

o.  Maritime  observations  are  made  regularly  at  17  fixed  stations 
(lightships,  <&c.)  in  the  seas  surrounding  Denmark,  and  include,  besides 
the  meteorological  elements  (at  four-hourly  intervals),  the  direction  and 
rate  of  currents,  the  temperature  and  specific  gravity  of  the  sea  at  the 
surface,  and  at  different  depths  down  to  the  bottom. 

The  Institute  also  receives  a  large  number  of  maritime  observations 
made  by  vessels  traversing  the  North  Sea,  and  the  northern  parts  of  the 
Atlantic,  on  the  voyages  to  Iceland  and  Greenland.  These  observations 
are  entered  into  squares  of  one  degree  of  latitude  by  one  degree  of 
longitude. 

6.  The  Institute  receives  telegrams  every  morning  containing  the 
8  a.m.  observations  from  10  of  its  own  and  from  26  foreign  stations. 
Synoptic  charts  are  drawn  for  the  previous  evening  and  for  the  morning, 
and  show  the  variations  of  the  elements.  At  Ih.  30m.  p.m.  a  report  of 
the  actual  state  of  the  weather  in  the  North  of  Europe  and  the  probable 
weather  for  the  next  day  is  drawn  up.  This  report  is  sent  to  the  news- 
papers of  the  Capital,  and  is  transmitted  by  the  Government  to  all  the 
telegraph  stations  of  the  country,  where  it  arrives  before  3  p.m. 

7.  The  Central  Institute  of  the  system  is  at  Copenhagen,  and  there  is 
no  filial  institution. 

The  principal  instruments  belonging  to  the  Institute  consist  of 
45  barometers,  910  thermpmeters  of  different  kinds,  112  rain  gauges, 
120  hydrometers,  and  31  anemometers.  A  considerable  number  of  the 
instruments  used  at  the  stations  are  private  property,  and  these  are  not 
included  in  the  above  list. 
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8.  The  staff  of  the  Central  Office  id  composed  of :—  The  staff. 

1  Director,  salary  224Z.  and  apartments. 

3  Sub-Directors  (for  climatology,  weather  telegi*aphy,  and  ocean 
meteorology),  salary  112/.  to  128/. 

1  Librarian,  salary  32/. 

Computers,  Draughtsmen,  8tc.,  220/. 
All  the  observers  at  stations  of  the  Second  Order  (both  in  the 
kingdom  and  the  colonies)  receive  at  least  7/.  a  year,  and  the  ob- 
servers at  the  maritime  stations  get  from  2/.  to  3^  a  year.  Captains 
of  vessels  are  recompensed  in  various  ways  by  presents  of  aneroids, 
telescopes,  publications,  &c. 

9.  The  Institute  publishes : —  Publications. 

(a.)  Daily  Weather  Chartd  (a  small  number  is  produced  by 
the  manifold  process,  but  they  are  published  by  the 
newspapers). 

(b.)  Very  detailed  monthly  reports,  with  diagrams  and  mean 
charts. 

(c)  Annals. 
The  publications  (A.)  and  (r.)  are  supplied  free  to  all  the  observers. 

10.  In   the    kingdom   itsdf  the  stations   of  the  Second    Order  are  Manai?cment 
inspected  every  year  by  one  of  the  staff  of  the  Institute ;  the  stations  of  *°  inspections, 
the  Third  Order  are  inspected  in  turns.     In  the  colonies  the  stations 

are  inspected  by  vessels  of  war,  as  opportunities  present  themselves.  The 
Institute  possesses  sketches  and  descriptions  of  all  the  stations. 

1 1.  No  remarks  to  add.  remSr**^ 

12.  Meteorological    observations  have    been  made    at   Copenhagen  Historical, 
since    the  middle   of  the    18th    century,   under   the    auspices  of  the 

Royal  Society  of  Sciences.  In  1861  the  Royal  Agricultural  Society 
organised  a  system  of  meteorological  stations  all  over  the  country, 
several  of  which  are  still  in  existence.  The  Meteorological  Institute 
was  established  in  1872,  and  from  that  time  the  number  of  stations  in 
the  kingdom  has  gradually  increased,  and  at  the  same  time  many 
stations  have  been  established  in  the  colonies  (Faroes,  Iceland,  and 
Greenland).     The  maritime  observations  were  first  commenced  in  1879. 


FRANCE. 

Professor  E.  Mascart,  Central  Meteorological  Office^  Paris. 

10.  Central    Meteorological  Office,   under    the    Ministry  of  Public 
Instruction. 

2®.  Stations  of  the  First  Order : —  Definition  of 

Park  of  St.  Maur,  lat.  48°  48'  28"  N.,  long.  0°  0'  36"  E.,  ^y*^"' 
alt.  152  feet  (Paris.)  Number  and 

Nantes,  lat.  47°  13'  N.,  long.  3°  53'  W.,  alt  136  feet.  §SSo5S.'  °' 

Puy-de-Dome  (two  stations) — 

Station  on  the  plain,  lat.  45°  46'  N.,  long.  0°  45'  E.,  alt.  1,273  feet. 
Summit  of   the  mountain,  lat.  45°  47'  N.,  long.  0°  37'  E., 
alt.  4,813  feet. 
Pic  du  Midi,  lat.  42°  56'  N.,  long.  2°  12'  W.,  alt.  9,377  feet. 
Perpignan,  lat.  42°  42'  N.,  lonp^.  0°  34'  W.,  alt.  98  feet. 
The  observatories  of  Lyons  and  Bordeaux  are  both  meteorological 
and  astronomical,  and  possess  self-recording  instruments. 
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Organisation  of 
stations. 


Special  observa- 
tiouii. 


Karino  obsorvi^ 
tions. 


Wcathx^r 
telegraphy. 


The  Central 
Omce. 


A  private  station,  St.  Martin  de  Hinx,  establishod  and  Buperintended 
by  M.  earlier,  possesses  a  complete  set  of  self-recording  instruments^  and 
may  be  considered  as  a  station  of  the  First  Order. 

The  observatories  of  Marseilles  and.  Toulouse  make  observations 
six  times  a  day,  and  possess  some  self-recording  instruments. 

There  are  73  stations  of  the  Second  Order,  at  normal  schools|,  43  of 
which  make  six  observations,  and  30  three  observations  daily. 

There  are  more  than  1,500  stations  of  the  Third  Order,  at  which 
rainfall  is  observed. 

In  addition  there  are  16  stations  of  various  kinds. 

3**.  The  staff  of  the  stations  of  the  First  Order  consists  of  a  director, 
two  assistants,  and  one  attendant. 

The  hours  at  which  direct  observations  are  made  are  generally 
6  and  9  a.m.,  noon,  3,  6,  and  9  p.m. 

The  stations  of  the  Second  Order  observe  at  the  same  hours,  or  at 
6h.  a.m.  noon  and  9h.  p.m. 

The  stations  of  the  Third  Order  generally  observe  at  9h.  a.m. 

The  Instructions  supplied  are  those  published  by  the  Central  Office  in 
the  form  of  a  pamphlet. 

The  observations  are  checked  on  their  arrival  at  the  Office,  and  arc 
compared  with  each  other.  Doubtful  or  erroneous  observations  are  at 
once  notified  to  the  observers. 

4®.  Observations  of  thunderstorms  are  made  at  a  great  number  of 
stations  (about  3,500). 

The  telegraphic  administration  sends  to  the  Central  Meteorological 
Office  a  return  of  the  disturbances  produced  by  atmospheric  electricity. 

The  Hydrological  and  Forest  Departments  also  observe  thunderstorms 
at  about  900  stations. 

Fhenological  observations  are  made  at  1,500  stations,  and  the  number 
increases  every  year. 

5^.  The  vessels  of  war,  and  a  great  number  of  merchant  ships  make 
simultaneous  observations,  corresponding  to  those  of  the  United  States 
Signal  Office,  viz.,  at  4h.  18m.,  12h.  18m.,  and  8h.  18m.  mean  Paris 
time. 

The  observations  made  on  board  merchant  ships  are  collected  at  the 
principal  ports  by  a  special  staff,  which  also  undertakes  the  comparison 
of  instruments. 

6®.  The  telegi'aphic  weather  service  consists : — 

(1.)  Of  the  receipt  of  observations  from  international  stations 
which  form  the  basis  for  the  construction  of  the  charts  of 
the  International  Bulletin.   The  observations  are  published 
in  the  same  bulletin. 
(2.)  Of  the  transmission  of  forecasts  to  the  ports. 
(3.)  Of  the  transmission  of  agricultural  forecasts  to  communes 
which  have  subscribed  for  them. 
•  (4.)  Of  the  transmission  of  stonn  warnings  to  the  Ministry  of 
Marine. 

The  telegrams  for  the  ports,  the  bulletin  and  the  weather  charts  are 
drawn  up  by  the  branch  for  weather  telegraphy. 

7*^.  The  staff,  of  the  Central  Meteorological  Office  consists  of  a  - 
director,  three  heads  of  service,  and  of  adjuncts  and  assistants. 

It  has  the  assistance  of  a  Council  composed  of  delegates  of  variousf 
ministries,  and  of  the  Academy  of  Sciences.  This  council  meets  every 
three  months. 

The  Director  calls  a  meeting  of  the  heads  of  service  every  month,  at 
which  scientific  questions  and  matters  relating  to  the  progress  of  the 
service  are  discussed. 


Digitized  by 


Google 


47 

The  Central  Meteorological  Office  is  divided  into  three  distinct 
branches : — 

l^.  Warnings  to  sea  ports  and  for  the  benefit  of  agriculture.  This 
branch  draws  up  forecasts  and  the  daily  weather  reports,  and 
discusses  the  thunderstorm  observations  and  the  forecasts. 

2<*.  Climatology.  This  branch  is  charged  with  the  organisation  and 
superintendence  of  the  stations  and  observatories,  undertakes  the 
inspections  and  publishes  the  meteorological  observations  and 
various  memoirs  bearing  more  particularly  upon  climatology. 

3^  General  meteorology.  This  branch  is  charged  with  the  organisa- 
tion of  observations  at  sea,  at  the  Consulates,  and  in  the  French 
colonies,  and  studies  more  especially  general  meteorological 
questions. 

The  instruments  used  are  too  numerous  to  be  described  here  ;  those 
in  general  use  are  described  in  the  Instructions  of  the  Central  Office. 

8**.  Only  the  observatories  or  stations  of  the   First  Order  have   a  The  staff, 
paid   staff;    the  observers  at  other  stations   mostly  belong   to  public 
services  and  observe  gratuitously.     At  stations   of  the  Third   Order 
in  certain  cases  some  remuneration  is  granted  by  the  Meteorological 
Commissions. 

The  staff  of  the  Central  Office  consists  of  titular  meteorologists  with 
salaries  varying  from  120/.  to  400/.;  adjuncts,  100/.  to  200/. ;  assistants, 
48/.  to  100/. 

9®.  The  Central  Office  publishes  every  year  the  Annals  of  the  Central  Publications. 
Meteorological  Office,  in  four  volumes : — 

Vol.  I.  Etude  des  orages  en  France  et  Memoires  divers^  including 
memoirs  on  the  weather  service,  on  thunderstorms,  and  on  questions 
relating  to  weather  forecasts,  as  well  as  papers  by  meteorologists, 
whether  they  belong  or  not  to  the  office. 

Vol.  II.  Observations  Frangaises  et  Revue  ClimcUologique.  This 
volume  contains,  as  its  name  indicates : — 

1°.  The  details  of  the  observations  from  the  observatories  of  the  First 
Order  and  from  a  certain  number  of  stations  of  the  Second  Order  in 
France  and  Algeria,  and  a  resume  of  the  observations  of  the  stations 
of  the  First  and  Second  Orders,  a  climatological  review  with  charts, 
in  which  the  principal  characteristics  of  each  month  in  the  West  of 
Europe  are  discussed. 

Vol.  III.  P lutes  en  France.  This  volume  contains  the  detailed 
observations  of  rainfall  in  France  for  .a  large  number  of  stations,  and  a 
resumd  of  the  observations  for  other  stations  which  have  not  found  a 
place  in  the  detailed  tables.  A  general  resume,  with  discussions  of  wet 
periods  and  charts  of  the  distribution  of  rainfall,  accompany  the  volume. 

Vol.  IV.  Meteorologie  generate.  This  volume  contains  discussions  on 
the  distribution  of  the  meteorological  elements  over  the  surface  of  the 
globe  and  memoirs  upon  general  subjects.  From  'the  year  1882  it  will 
also  contain  observations  from  the  Consulates  and  from  French  colonies. 

10**.  The  office  is  managed  by  the  director,  with  the  assistance  of  a  Managemout 
responsible  secretary.    The  stations  are  inspected  either  by  the  director,  *"^^  inspections, 
by  the  head  of  the  climatological  service,  or  by  one  of  the  staff,  charged 
with  a  temporary  mission. 

110.  The  Central  Office  is  in  permanent  relation  with  the  Meteorolo-  Supplementary 
gical  Commissions.     The  latter,  which  are  nominated  in  each  depart-  remarks, 
ment  by  the  Prefect,  are  composed  of  engineers,  professors  of  sciences, 
and  persons  more  particularly  interested  in  meteorology.     These  Com- 
missions organise  the  thunderstorm  observations  in  the  departments  and 
direct  in  general  all  the  meteorological  work  of  their  districts. 
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Historical. 


Their  delegates  attend  a  general  meeting  oP  tke  council  of  the  Central 
Meteorological  Office,  which  takes  place  once  a  year,  for  the  purpose  of 
examining  the  progress  and  the  requirements  of  the  Commissions.  The 
Central  Office  supplies  instruments  to  the  Commissions. 

The  Commissions  have  funds  provided  either  by  the  local  adminis- 
trations or  by  persons  interested  in  the  science.  A  large  number  of 
them  publish  bulletins  of  their  operations. 

12<>.  The  study  of  meteorology  in  France  was  first  organised  hy 
Leverrier  at  the  Paris  Observatory.  Some  months  after  the  death  of 
Leverrier  the  decree  of  the  14th  May  1878  constituted  a  distinct  service 
for  meteorology  under  the  title  of  the  Central  Meteorological  Office, 
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GERMAN  EMPIRE.    A.— BAVARIA. 

Dr.  t\  Bezold,  Royal  Central  Meteorological  Station  of  Bavaria^ 

Munich, 

1.  The  Royal  Central  Meteorological  Office  of  Bavaria  at  Munich  is 
entrusted  with  the  duty  of  collecting  meteorological  observations  in  the 
kingdom  of  Bavaria ;  and  it  examines  and  prepares  them  for  publication. 
Generally  speaking  it  serves  as  a  centre  for  all  observations  in  the 
domain  of  meteorology,  excepting  forest  meteorology. 

2.  At  present  there  are  36  stations  under  the  Central  Office.  These 
have  been  fitted  out  and  are  maintained  at  Government  expense.  They 
are  called  **  normal  stations."  There  are,  however,  in  connexion  with 
them,  the  Royal  Observatory  of  Bogenhausen  near  Munich,  as  far  as 
the  meteorological  and  magnetical  observations  earned  on  t]iere  are 
concerned,  and  10  other  stations  which  are  subordinate  to  the  Central 
Office  as  regards  the  testing  of  their  instruments,  the  supply  of  forms, 
Ac,  though  not  financially.  These  are  called  "  supplementary  "  stations. 
The  stations  are  classified  as  follows  : — 

(a)  Two  stations  of  the  First  Order.     (1)  The  Royal  Bogenhausen 

Observatory  near  Munich,  lat.  48''  9',  long.  11**  34',  height 
above  sea,  1,735  feet.  (2)  Kaiserslautern,  lat.  49**  27',  long. 
7**  46',  height  above  sea,  794  feet. 

(b)  Twenty  stations  of  the  Second  Order,  viz.  15  normal  and  5  supple- 

mentary stations. 

(c)  23  stations  of  the  Third  Order :  18  nonnal  and  five  supplementary 

stations. 

3.  Bogenhausen  possesses  the  well-known  self-registering  instruments 
left  by  Lament.  Kaiserslautern  has  a  self-registering  anemometer  of 
the  same  kind  as  that  in  use  at  the  Deutsche  Seewarte,  a  Hipp's  thermo- 
graph and  a  barograph  by  the  same  maker,  and  in  addition,  the  complete 
outfit  of  a  station  of  the  Second  Order. 

The  stations  of  the  Second  Order  have  the  following  instruments. 

1.  Barometers,  mostly  station  barometers  with  reduced  scales,  by 
R.  Fuess  of  Berlin ;  a  few  have  Portin's  barometers  by  Forster  and  Lenoir 
of  Vienna. 

2.  Dry  and  wet  bulb  thermometera  and  minimum  thermometers  in  a 
screen.  Many  of  the  stations  have  double  louvres  placed  on  the  sides  of 
the  screen. 

3.  A  couple  of  rain-gauges. 

4.  A  Koppe's  hair  hygrometer. 

5.  A  few  stations  have  wind  vanes  or  pennons. 
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The  stations  of  the  Third  Order  have, 

1.  Maximum  and  minimum  thermometers  and  check  thermometry 
mostly  in  double  sets. 

2.  A  couple  of  rain-gauges. 

The  hours  of  observation  at  the  stations  of  the  Second  Order  are  8  a,m., 
2  a.m.  and  8  p.m. ;  at  the  stations  of  the  Third  Order  8  a.m.  and  8  p.m. 
Observations  are  made  according  to  the  "  Instructions  for  observers  at 
Meteorological  Stations  in  the  Kingdom  of  Bavaria,"  published  by  the 
Royal  Bavarian  Central  Meteorological  station  at  Munich  (Munich  1878, 
T.  Ackermann). 

The  tables  used  are  found  in  those  Instructions  as  well  as  in  Volume  I. 
of  the  "  Observations  in  the  Meteorological  Stations  of  the  Kingdom  of 
Bavaria." 

The  registers  received  monthly  from  the  stations  are  carefully  checked 
between  the  2nd  and  10th  of  each  month  at  the  Central  Office,  both 
numerically  and  graphically.  The  stations  are  also  inspected  from  time 
to  time  and  the  instruments  verined  there. 

4.  Apart  from  the  observations  of  the  regular  meteorological  stations,  Special  observa- 
there  is  a  great  number  of  volunteer  observers  distributed  over  the  *^^^* 
whole  country  who  send  to  the  Central  Station  observations  of  thunder- 
storms, hail,  and  of  special  atmospheric  phenomena.  The  total  number 
of  stations  which  sent  communications  of  this  nature  amdlinted  to 
252  in  the  year  1882.  These  communications  are  written  on  cards  pro- 
vided for  this  purpose,  and  are  sent  in  immediately  after  the  observations. 
In  the  year  1882,  4,701  such  cards  were  received,  of  which  4,162  con- 
tained reports  of  thunder,  the  rest  reports  of  sheet-lightning  only, 

6.  The  Central  Station  receives  telegrams  from  three  of  its  own  weather 
stations,  and  also  from  the  Deutsche  Seewarte  and  the  Central  telegraphy. 
Meteorological  Office  at  Vienna.  These  telegi'ams  contain  reports 
from  50  stations  embracing  the  whole  of  Europe,  with  the  exception  of 
the  Pyrenean  and  Balkan  peninsulas.  Four  telegrams  are  sent  to  the 
Deutsche  Seewarte.  The  Central  Office  sends  a  collective  telegram  to 
Vienna,  whence  it  is  forwarded  to  Italy.  Two  weather  reports  are 
prepared  from  the  telegrams  received  daily  at  the  Central  Office,  a 
morning  report,  which  contains  only  the  observations  from  four  Bavarian 
stations  and  a  summary  based  principally  upon  the  telegrams  of  the 
previous  day,  regard  being  paid  to  the  inland  telegrams  received  soon 
after  9  a.m.  This  morning  report  is  inserted  in  two  Munich  papers. 
In  the  afternoon  a  weather  chart  is  issued  with  the  report  and  manifold 
copies  are  made.  It  contains  together  with  the  isobaric  chart  (printed 
in  black  on  blue  ground)  the  rooming  observations  from  42  stations  as  well 
as  a  summary  of  the  weather,  as  complete  as  can  be  made,  and  a  forecast 
for  the  next  day  and  for  the  diffisrent  climatic  districts  of  the  kingdom. 
The  forecasts  are  distributed  by  telegraph,  according  to  a  code  of 
from  one  to  three^  groups  of  letters.  The  groups  have  reference  to  the 
different  climatic  districts  of  the  country.  The  first  letter  of  each 
group  refers  to  the  wind,  the  second  to  the  clouds,  the  third  to  rainfall, 
the  fourth  to  temperature,  and  the  fifth  contains  general  remarks. 
These  forecasts  can  be  subscribed  for  at  each  Bavarian  telegraph  station. 
The  subscription  is  2s.  a  month,  Ss.  a  quarter,  and  15*.  a  half  year. 
Each  subscriber  receives  tjie  key  for  converting  the  telegrams.  The 
telegraphic  administration  undertakes  entirely  the  distribution  of  these 
telegrams.  The  latter  receives  the  noon  report  from  the  Central  Office 
about  4h.  p.m.     The  Weather  Chart  is  issued  about  51i.  p.m. 

7.  The  Central  Office  is  directly  upder  the  ministry  for  Church  and  The  Central 
School  affairs.     It  is  at  Munich,   but  has  no  special  building.      Its  ^®^- 
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Mazmgement 
and  inspections. 

Historical. 


outfit,  therefore,  scarcely  corresponds  to  a  station  of  the  First  Order,  and 
its  observations  are  only  published  as  those  of  a  station  of  the  Second 
Order. 

8.  The  staff  of  the  Central  Office  consists  of  a  Director,  who  carries  on 
that  duty  at  the  same  time  as  his  work  as  a  Professor. 

£ 
His  salary  is  -  -  -     150 

One  adjunct  (salary)  -      '      -  -     150 

One  assistant      „      -  -  -      75 

Two        „      (each)  ...      60 
and  a  man  servant. 

The  accounts  are  managed  by  the  accountant  of  the  Eoyal  Academy 
of  Sciences.  The  observers  of  the  regular  stations  (the  normal  stations) 
receive  remuneration  as  follows : 

£    8.       £ 
Stations  of  the  Second  Order  -  -     12  10  to  15 

Stations  of  the  Third  Order    -  -      6 

The  total  cost  of  the  meteorological  service  in  Bavaria  is,  so  far  as 
the  public  funds  are  concerned,  782/.  for  salaries,  &c.,  and  388/.  for 
expenses;  total  1,170/.  a  year. 

There  is  an  addition  from  an  agricultural  fund  of  180/.  for  the 
weather  forecasts. 

9.  The  Central  Office  publishes  the  daily  observations  of  all  the 
normal  sj^ations  as  well  na  monthly  and  yearly  summaries  in  a  work 
entitled,  Beobachtungen  der  meteorologischen  Stationen  im  Konigreich 
Bayerrij  lierausgegeben  von  den  CentralstaHon  durch  Wilhelm  von 
Bezold  und  Carl  Lang. 

The  work  appears  quarterly  and  contains,  besides  the  above-men- 
tioned observations  of  all  the  normal  stations,  those  on  thunderstorms  in 
Bavaria  and  Wiirttemberg  (the  observations  of  these  phenomena  in 
Wiirttemberg  are  sent  monthly  for  discussion  from  the  Central  Office  at 
Stuttgart)  as  well  as  older  observations  made  in  Bavaria.  The  fourth 
volume  of  this  work  is  now  in  the  press.  The  Central  Office  also 
publishes  monthly  the  "  Uhersicht  iiber  die  Wtlterungsverhdltnisse  in 
Bayerni^  for  the  preceding  month. 

These  monthly  summaries  appear  first  in  a  newspaper  (the 
Augsburger  Abendzeitung)  and  are  then  separately  printed  for 
distribution  by  the  Central  Office.  The  **  Weather  Charts  and  Weather 
Reports  "  which  are  issued  daily  have  been  already  mentioned. 

10.  The  Central  Office  undertakes  the  management  and  inspection  of 
the  stations. 

12.  The  meteorological  service  in  Bavaria  was  established  in  1878. 
The  Central  Office  began  work  on  the  1st  October  1878.  The  stations, 
after  three  months'  practice,  began  regular  observations  on  the  1st 
January  1879.  Some  of  them  had  been  previously  established  at  the 
cost  of  local  authorities,  &c.,  or  by  private  persons,  !ind  had  already 
been  working  for  some  years.  These  were  simply  incorporated  in  the 
system  but  their  outfit  was  completed. 

The  Central  Office  issued  telegraphic  weather  reports  in  the  course 
of  the  first  year,  and  actual  weather  forecasts  were  begun  on  1st  April 
1881. 
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GERMAN  EMPIRE.    B.— HAMBURG. 
Dr,  G.  Neumayer^  DetUsche  Seewarte^  Hamburg, 

Introduction. 

The  meteorological  service  in  the  Gennan  empire  is  carried  out  by 
different  systems,  which  are  connected  with  each  other  and  which  are 
limited  by  the  political  divisions.  The  organization  of  the  Deutsche 
Seewarte  is  the  only  one  which  is  imperial,  and  it  is  the  central  office 
for  maritime  meteorology  and  for  weather  telegraphy.  In  this  respect 
the  domain  of  the  Seewarte  extends  over  the  whole  empire. 

The  other  systems,  which,  although  independent  of  it,  yet  work  in 
harmony  with  it  and  each  other,  are  : 

1°.  The  meteorological  system  for  the  Kingdom  of  Prussia,  and  the 
smaller  states,  which  are  connected  with  it  as  regards  their  meteorological 
work. 

2®.  The  meteorological  system  for  the  Bjngdom  of  Bavaria. 
3°.  „  „  „  Saxony. 

4°  „  „  „  Wiirttemberg. 

5^.  „  „  Grand  Duchy  of  Baden. 

6°.  „  „  Imperial  Provinces  of  Alsace- 

Lorraine. 

Presuming  that  the  directors  of  the  separate  systems  have  replied  to 
the  circular  of  the  International  Meteorological  Committee  respecting 
meteorological  organizations,  which  has  been  ascertained  by  a  circular 
issued  by  the  member  of  the  committee  for  Germany,  this  paper  will 
only  refer  to  the  organization  of  the  Deutsche  Seewarte  and  of  the 
branches  connected  with  it.  The  meteorological  organization  of  the 
Grand  Duchy  of  Baden  and  of  the  Imperial  Provinces  will  only  be 
touched  upon  in  a  general  way,  as  special  reports  of  these  have  not 
been  sent  in. 

It  must  here  be  remarked  that  the  directors  of  the  different  central 
meteorological  offices  in  Germany  are  accustomed  to  hold  conferences  on    • 
all  questions  of  importance,  the  decisions  of  which  are  binding  on  the 
separate  systems  and  are  accepted  as  regulations  in  the  organizations  of 
the  separate  countries. 

The  system  of  the  Deutsche  Seewarte  at  Hamburg. 

1.  As  is  seen  from  the  Introduction,  the  system  of  the  Seewarte  with  Definition  of 
respect  to  maritime  meteorology  embraces  the  whole  German  empire,  "y***™- 
With  regard  to  weather  telegraphy  we  must  make  a  distinction  between 

storm  warnings  and  inland  weather  forecasts.  The  first  are  entirely 
under  the  control  and  management  of  the  Seewarte,  and  extend  to  the 
whole  of  the  coast,  from  the  Russian  frontier  in  the  east  to  the  Dutch 
frontier  in  the  west.  The  latter,  the  weather  service;  is,  on  the  con- 
trary, carried  on  by  the  systems  of  the  different  States  for  themselves, 
but  in  dependence  on  the  Institute  of  the  Seewarte.  It  consists  in 
the  first  place  of  the  receipt  of  the  greater  part  of  the  foreign  observa- 
tions employed  in  the  weather  service,  which  are  partly  in  their  original 
form  and  partly  as  results,  in  the  shape  of  synoptic  charts  and  forecasts. 

2.  The  system  of  the  Deutsche  Seewarte  comprises  nine  nonnal  stations, 
which  may  be  considered  as  stations  of  the  First  Order. 
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^[oD^ej^wil  The   following  are  the  names  and  geographical  positions  of  these 

"^  stations : — 

9°  58'  E.,  altitude  66  feet. 

21^    7'E.,       „        13    „ 

18°40'E.,       „        13    y, 

14^7' E.,       „        20    „ 

12^24'E.,       „        23    „ 

10°    9'E.,       „     154    ^ 

8°22'E.,       „        30    „ 

8°    9'E.,       „       36    „ 

6°40'E.,       „        13    „ 

Here  some  stations  of  the  First  Order  may  be  named  which  belong 
neither  to  the  above-mentioned  meteorological  systems  nor  to  the 
Seewarie,  They  are  independent,  but  send  contributions  to  the  reports 
of  the  Seetcarte. 

These  stations  are : — 

r.  Magdeburg,  lat.  52°  9'  N.,  long.  11°  37'  E.,  altitude  177  feet. 

This  station  has  been  established  by  the  proprietors  of  the  "  Magde- 
burger  Zeitungy*  and  is  called  the  Wetterwarte  der  magdeburger  ZieUung^ 
and  is  maintained  by  the  same. 

2^.  Frankfort  o/M.,  lat.  50^  8'  N.,  long.  8°  41'  E.,  altitude  338  feet. 

This  station  has  been  established  by  the  Physical  Society  of  Frankfort, 
and  is  maintained  as  its  station. 

3.  Kaiserslautern,  lat.  49°  27'  N.,  long.  7°  45'  E.,  altitude  794  feet. 

This  station  was  established  by  the  funds  of  the  Palatinate,  and  is 
maintained  by  it  in  the  Royal  Polytechnic  School. 

The  system  of  the  Seewarte  has,  in  addition  to  the  above-mentioned 
stations,  which  take  the  same  observations  as  stations  of  the  First 
Order,  two  supplementary  stations,  with  an  outfit  like  stations  of  the 
Second  Order,  and  which  also  take  similar  observations,  viz.,  Cuxhaven 
and  Riigenwaldermunde  on  the  Pomeranian  coast 

It  must  here  be  mentioned  that  the  Seewarte  receives  observations 
from  stations  of  the  Second  Order,  partly  for  the  purposes  of  weather 
telegraphy,  partly  for  publication  according  to  the  international  scheme, 
as  may  be  necessary.  The  details  about  these  stations  are  to  be  found 
in  the  reports  of  the  respective  systems. 

With  regard  to  the  number  of  stations  of  the  Second  Order,  it  is  to 
be  remarked  that  the  Coast  Signal  Stations,  45  in  number,  are  fitted  out 
as  stations  of  the  TVufd  Order,  and  should  therefore  be  counted  as 
stations  of  this  kind  belonging  to  the  different  systems  in  the  districts 
in  which  they  lie.  If  therefore  an  idea  is  to  be  formed  of  the  number, 
proximity,  &c.  of  the  stations  of  the  Third  Order,  the  reports  of  the 
Seewarte  and  those  of  the  different  systems  must  be  consulted, 
^wniiationof  3.  Tho  outfit  of  the  stations  of  the  First  Order  belonging  to  the 
Seewarte  the  (normal  observing  stations)  may  be  seen  from  the  details 
given  in  the  First  Annual  Report  upon  the  organization  and  operations 
of  the  Deutsche  Seetoarte  in  "  Aus  dem  Arehiv  der  Detitsclien 
Seeioarte"  first  year,  1878,  pp.  33-4,  as  well  as  from  No.  2  of  the  same 
work,  ^^  Listruktion  fur  den  meteorologischen  Dienst  der  DetUschen 
Seetoarte,''  pp.  5-16. 

Respecting  the  hours  and  methods  of  observation,  as  well  as  the 
keeping  of  the  meteorological  registers  at  the  stations  of  the  Seewarte, 
the  necessary  information  will  be  found  in  the  same  work,  "  Instruktion, 
&c."  pp.  17-23,  and  in  the  instructions  for  signal  stations,  pp.  18-20. 
No  change  has  l>een  made  since  the  publication  of  that  information. 

For  the  reduction  of  the  observations  the  tables  compiled  by  the 


Digitized  by 


Google 


53 

Seewarte  are  nsed;  for  the  reduction  to  sea-level  those  published  by 
Dr.  C.  Jelinek  are  generally  used. 

The  observations  are  constantly  checked  at  the  Seewarte.  Depart- 
ment III.  of  this  institution  has  a  special  employ^,  whose  duty  it  is  to 
check  and  collate  the  observations,  and  this  officer  inspects  the  stations. 
The  method  of  examination  is  in  its  details  different  for  the  stations  of 
different  orders,  according  to  the  matter  to  be  dealt  with,  but  it  is 
essentially  the  method  generally  adopted,  and  therefore  it  is  unnecessary 
to  go  into  further  explanations. 

4.  With  respect  to  this  question  it  is  to  be  observed  that  the  system  Special  obaerm- 
of  the  Deutsche  Seewartej  as  already  mentioned,  has  to  deal  specially  ^^^'^ 

with  storm  warnings,  and  that  climatological  reseai'ches  scarcely  form 
one  of  its  objects,  as  these  are  attended  to  by  the  different  systems  of 
meteorological  investigation  in  Grermany.  Therefore  we  can  only 
repeat  here,  what  has  been  already  said  about  stations  of  the  Second 
Order ;  the  work  of  the  Deutsche  Seewarte  with  respect  to  climatological 
research  in  Germany  can  only  be  regarded  as  supplementing  the 
arrangements  of  the  separate  systems. 

Observations  of  thunderstorms  and  hail  are  made  at  all  the  signal 
stations  on  the  coast,  and  they  report  these  phenomena  immediately 
after  their  occurrence  to  the  Central  Office  at  Hamburg  by  means  of 
specially  prepared  cards  (as  in  Bavaria  and  Wiirttemberg).  It  will  be 
seen  from  what  has  been  said  that  phenological  observations  do  not 
form  part  of  the  working  plan  of  the  Seewarte.  These  are  occasionally 
made  by  private  persons  in  Hamburg  and  other  places,  and  sent  to  the 
Seewarte. 

5.  The  organization  of  maritime  meteorological  observations,  in  strict  Marine  obsenra* 
accordance   with  the    decisions    of    the    International  Meteorological  ^^^' 
Conference  held  in  London  in  1874,  has  been  carried  out  since  1876  in 
considerable  detail. 

The  yearly  reports  of  the  Deutsche  Seewarte^  from  1875-1878,  1879, 
and  1880,  give  all  the  necessary  information  as  to  the  arrangements  and 
the  different  points  determined  upon,  as  well  as  about  the  historical 
development  of  maritime  meteorology  in  Germany.  These  yearly 
reports  are  contained  in  **  Aus  dem  Archiv  der  Deutschen  Seewarte^^  in 
Nos.  1,  3,  and  1  of  the  yearly  vols.  I.,  II.,  and  HI. 

The  following  is  a  brief  sketch  of  the  condition  of  maritime 
meteorology  at  the  Deutsche  Seewarte  at  the  end  of  the  year  1882. 
Agencies  have  been  established  along  the  coast,  on  the  one  hand,  to  awaken 
interest  for  meteorological  work  in  the  ports  of  the  German  coast,  and 
on  the  other  to  simplify  the  distribution  and  examination  of  registers 
and  instruments,  and  to  spread  as  far  as  possible  the  benefits  which 
navigation  may  derive  from  this  investigation.  These  agencies  are 
divided  into  principal  agencies,  which  are  provided  with  everything 
necessary  for  testing  instruments  (and  especially  the  determination  of 
Deviation  on  board  iron  ships).  These  principal  agencies  are  atBremsr- 
haven,  Swinemiinde,  and  Neufahrwasser.  The  outfit  and  organisation 
of  these  principal  agencies,  as  well  as  the  agencies  to  be  mentioned 
directly,  may  be  learnt  from  the  above-mentioned  yearly  reports.  The 
Deutsche  Seewarte  has  1 1  agencies  on  the  coast,  in  addition  to  those 
already  mentioned. 

In  order  to  further  this  part  of  the  efforts  of  the  Deutsche  Seewarte 
abroad,  the  German  General  Consulates  and  Consulates  are  provided 
with  registers,  which  are  issued  to  captains  at  their  request,  and  they 
co-operate  with  the  institution  by  returning  the  registers  above  mentioned, 
by  distributing  publications  to  seamen,  &c. 

Captains,  at  their  request,  are  supplied  with  sailing  directions  prepared 
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for  certain  routes,  special  attention  being  paid  to  modern  views  of 
meteorology  and  less  to  mere  statistics.  The  number  of  sailing 
dii*ections  issued  gradually  decreases  in  proportion  as  the  number  of 
publications  of  the  institution  increases.  The  issue  of  a  work,  "  The 
Pilot,"  a  guide  for  sailing  ships,  has  been  especially  beneficial  in  this 
respect ;  two  volumes  of  this  work  have  already  appeared,  and  the  third 
is  in  the  press.  Also  the  various  articles  on  maritime  meteorology 
and  ocean  tracks  in  the  '*  Annalen  der  Hydrographie  und  maritimen 
Meteorologie "  may  be  mentioned  here.  A  sailing  Handbook  for  the 
Atlantic  Ocean  is  also  in  the  press. 

In  order  to  form  an  idea  of  the  extent  of  the  materials  available,  the 
following  figures  will  be  useful : — 

In  1882,  the  first  section  of  the  Seewarte^  received  complete  meteoro- 
logical registers  from  221  sailing  ships  and  79  steamships,  altogether 
300  in  number,  in  addition  to  43  from  ships  of  war. 

206  extracts  from  logs  were  received  and  were  used  chiefly  for  the 
synoptic  work  of  the  North  Atlantic  Ocean.  These  contain  observations 
made  at  8  a.m.  and  8  p.m.  (but  only  from  ships  supplied  with  mercurial 
barometers),  while  the  complete  logs  contain  observations  six  times  a 
day,  at  the  hours  agreed  upon  at  the  International  Conference. 

The  contents  of  all  the  logs  received  in  the  year  1882  may  be  gathered 
from  the  following  round  numbers : — 

The  300  complete  logs  of  the  Mercantile  Marine  contained  1355 
months  =  247,890  sets  of  observations. 

The  43  complete  logs  of  the  Navy  contained  189  months =34,670  sets 
of  observations. 

The  206  extracts  of  the  Mercantile  Marine  contained  178  months= 
10,880  sets  of  observations. 

Altogether,  therefore,  the  maritime  observations  collected  by  the  first 
section  of  the  Seewarte  in  1880  amounted  to  1,722  months =293,440  sets 
of  observations. 

It  must  be  remarked  that  this  extensive  material  is  spread  over  all 
the  commercial  routes  of  the  ocean,  and  that  it  is  of  the  first  quality. 
Ordinary  logs  containing  observations  made,  not  with  the  instruments  of 
the  Seewarte^  but  with  instruments  tested  at  the  Seewarte^  are  excluded 
from  the  collection  and  discussion. 

The  material  is  used  in  three  different  ways  : — 

1.  Extracts  are  made  of  meteorological  observations,  and  matters  in- 
teresting to  navigation  are  extracted  from  the  ships'  logs  of  all  voyages,  and 
are  at  once  published  in  the  Annalen  der  Hydrographie  und  maritimen 
Meteorologie. 

2.  The  results  of  the  observations  combined  with  those  made  on  board 
Dutch  ships  are  arranged  in  climatological  and  general  meteorological 
tables  and  published  in  one -degree  squares  for  each  month. 

3.  The  DetUsche  Seewarte  constructs  synoptic  charts  for  the  N. 
Atlantic  Ocean  and  for  each  day  of  the  year  from  the  ships'  observa- 
tions. There  are,  on  an  average,  from  50  to  65  observations  for  8  aan. 
for  different  positions  available. 

A  strict  check  on  the  observations  is  carried  out  by  means  of  this 
synoptic  work.  ^ 

The  Danish  Meteorological  Institute  and  the  DetUsche  Seewarte^  by 
means  of  this  material  and  that  obtained  from  Danish  ships,  have  issued 
daily  synoptic  charts  since  December  1880. 

It  need  scarcely  be  mentioned  that  the  whole  of  the  observations  ob- 
tained from  seamen  are  made  without  pay.  They  receive  in  return  the 
publications  of  the  Seewarte,  and  have  for  a  number  of  years  received 
other  large  works,  which  are  important  for  them. 
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On  the  day  of  tlie  inauguration  of  the  new  building  of  the  Seewarte  a 
medal  was  struck,  which  is  presented  to  the  co-operators  with  the 
Seewarte  at  sea,  in  three  grades,  together  with  a  suitable  diploma.  The 
first  grade  is  gold,  the  second  silver,  and  the  third  bronze. 

6.  The  Deutsche  Seewarte  acts  as  the  Central  Office  for  weather  S®**^®' 
telegraphy  for  the  empire,  and  especially  for  the  storm  warning  system     ^^^p^^- 
of  the  Grerman  coasts. 

The  organisation  of  the  whole  service  may  be  learned  from  the 
publications.     The  following  is  a  list  of  these  publications  : — 

1.  First  Yearly  Report  on  the  Organisation  and  Operations  of  the 

Deutsche  Seewarte^  section  ix.,  pp.  110-27. 

2.  Second  Do.,  1879,  section  ix.,  pp.  66-74. 

3.  Third  Do.,  1880,  section  ix.,  pp.  78-92. 

4.  Instructions  for  Signal  Stations  of  the  Deutsche  Seewarte^  second 

edition. 

It  may  be  remarked  that  since  1880  the  service  for  weather  telegraphy 
for  the  German  Empire  has  not  been  much  extended,  chiefly  owing  to 
the  fact  that  for  Prussia  and  the  Imperial  domains  (Alsace  Lorraine) 
no  special  offices  have  yet  been  established  which  could  be  connected 
with  the  operations  in  this  direction. 

The  reports  of  the  Central  Offices  of  the  different  countries  will  show 
the  condition  of  weather  telegraphy  and  forecasts  in  the  respective 
countries. 

It  is  also  worthy  of  remark  that  from  the  1st  November  1882,  a  limited 
evening  service  was  established  at  tlie  Seewarte,  in  the  interest  of  storm 
warnings.  The  observations  for  8h  p.m.  (and  for  England,  6h  p.m.)  are 
collected,  discussed,  and,  if  necessary,  storm  warnings  are  issued.  These 
arrangements  have  been  maintained,  but  have  stopped  for  the  summer 
mbnths,  and  will  be  resumed  at  the  commencement  of  the  stormy  season. 

7.  The  Central  Office  consists  of  four  departments,  and  in  addition  there  The  Central 
is  a  course  of  instruction  for  intending  teachers  at  navigation  schools,  ^®**' 
exclusive  of  the  administration  branch. 

The  first  department  has  charge  of  maritime  meteorology,  the  second 
of  the  verification  of  instruments,  the  third  of  the  storm  signal  service, 
and  the  duties  pertaining  to  the  Central  Office  of  weather  telegraphy  for 
the  German  Empire. 

The  organisation  of  the  Central  Office  at  Hamburg  is,  so  far  as  regards 
meteorology,  a  station  of  the  First  Order,  with  two,  and  in  special  cases 
three,  sets  of  self-recording  instruments. 

For  the  comparison  of  instruments,  the  most  tried  and  complete 
arrangements  are  made. 

For  barometers,  a  standard  barometer  with  a  differential  cathetometer. 

For  thermometers,  an  apparatus  on  Fuess's  principle. 

For  anemometers,  a  Combe's  apparatus  of  4  metres  radius,  and  for 
velocity,  between  1  metre  and  26  to  30  metres  a  second,  on  Neumayer's 
principle. 

From  these  data  the  arrangements  for  all  other  comparisons  may  be 
inferred. 

Descriptions  of  the  arrangements  at  the  Central  Office  may  be  found 
in: — 

(1.)  First  Yearly  Report  on  Organisation,  &c.,  1875-1878,  section  iii. 

pp.  14^-29. 
(2.)  Second  Yearly  Keport  on  the   Work,  &c.,  1879,  section  iii., 

pp.  5-7. 
(3.)  Third  Yearly  Report  on  the  Work,   1880,  &c.,   section   iii., 

pp.  8-22. 
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In  the  year  1881  the  Deutsche  Seewarte  was  removed  to  tlie  large 
buildings  erected  specially  for  the  purposes  of  the  Instituto  on  the 
Stintfang,  at  Hamburg. 

The  arrangement  of  this  building,  as  well  as  the  structure  itself,  iwill  be 
described  in  a  special  publication  with  illustrations,  a  reference  to  which 
can  only  be  made  here. 

With  regard  to  the  arrangements  of  the  subordinate  stations  of  the 
Seewarte^  we  must  refer  to  what  has  been  said  elsewhere  in  this  report 
about  the  normal  stations,  the  supplementary  stations,  the  principal 
agencies,  agencies,  and  signal  stations.  We  must  also  refer  to  the 
frequently  mentioned  publications  of  the  Seewarte. 

The  staff.  8.  The  whole  system  of  the  Deutsche  Seetoarte  is  under  the  management 

of  a  Director,  who   receives  a  salary  of  525/.,   and  free  apartments, 
provided  by  the  State. 

The  First  Department,  for  maritime  meteorology,  is  under  a  head  of 
a  department,  who  receives  aa  average  salary  of  240/.,  with  an  allowance 
for  residence. 

In  the  First  Department,  three  assistants  are  engaged,  with  an  average 
salary  of  135/. 

The  Second  Department,  for  the  verification  for  all  kinds  of  instru- 
ments, including  those  necessary  for  meteorological  purposes,  is  under 
the  management  of  a  head  of  a  department,  with  an  average  salary  of 
240/.,  and  an  allowance  for  residence. 

There  are  two  assistants  in  this  department,  with  an  average  salary  of 
135/. 

The  Third  Department,  for  meteorology  and  storm  warnings,  is  under 
a  head  of  a  department,  with  an  average  salary  of  240/.,  with  free 
apartments.  There  are  five  assistants  engaged  in  this  department, 
including  an  inspector  of  stations,  with  an  average  salary  of  135/. 

There  is  also  a  scientific  assistant  appointed  as  meteorologist  to  the 
Institute,  but  he  is  not  specially  attached  to  any  of  the  departments. 
He  undertakes  the  discussion  of  general  scientific  questions  of  a  meteoro- 
logical character,  has  the  standing  of  head  of  a  department,  and  receives 
an  average  salary  as  such. 

There  are  also  engaged  in  the  Institute  in  the  interest  of  meteoro- 
logy :— 

One  telegraphist,  with  a  salary  of  -  £105 

One  draughtsman  -  -  -     100 

The  ofiicials  in  the  Administrative  Department  are  employed  for  the 
whole  Institute  in  all  branches,  and  wiU  therefore  not  be  referred  to 
here. 

The  superintendents  of  the  principal  agencies,  two  of  which  are  also 
superintendents  of  stations,  receive  120/. 

The  superintendents  of  the  normal  stations  receive  22/.  55.  on  an 
average. 

The  superintendents  of  agencies  receive  6/.  on  an  average ;  the  super- 
intendents of  the  signal  stations  receive  7/.  lOs.  a  year. 

The  superintendents  of  supplementary  stiiiions  (of  Second  Order) 
receive  7/.  10*. 

Wherever  it  is  practicable,  the  signal  stations  are  either  attached  to 
normal  stations  or  to  the  agencies,  in  which  case  the  officials  receive  the 
accumulated  pay. 

Fnblkatioxis.  9°.  The  publications  of  the  "  Deutsche  Seewarte  "  are  stated  in  detail 
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in  the  annual  reports,  which  have  already  been  frequently  quoted,  and 
may  be  referred  to  here  :— 

I.  Yearly  Report,  1875-8,  section  xi.,  pp.  134-142. 
II.  „  1879,  „       xii.,  pp.    80-3. 

III.  „  1880,  „       xii.,  pp.    96-9. 

Of  large  works,  the  following  have  appeared  up  to  the  year  1882  : — 

(1.^  Two  volumes  of  "  The  Pilot,"  a  guide  for  sailing  vessels. 

(2.)  An  Atlas  of  the  Atlantic  Ocean,  which  belongs  to  the  sailing 

handbook,  which  will  appear  shortly. 
(3.)  Tables  of  meteorological  observations,  made  on  German  and  on 
Dutch  vessels  in  four  ten-degree  squares  in  the  N.  Atlantic. 
Squares  146,  147,  110,  111. 
(4.)  The  *«  Monatliche  Ubersichi  der   fViiterung;'  1876-82   (seven 

years). 
(6.)  The  Daily  Weather  Reports  and  Charts,  1876-82  (seven  yearsj). 
(6.)  The  Meteorological  Observations  on  the  International  Scheme  tor 
17  stations  of  the  Second  Order,  1878-80  (three  years),  with 
Hourly  Observations  of  the  Normal  Stations  of  the  Deutsche 
Seewarte, 
No  separate  publications  are  issued  by  the  stations.  MaiuMi^mflnt 

10®.  The  management  of  the  system,  so  far  as  this  is  not  of  a  technical  *°  ™«P«cwop- 
nature,  is  carried  out  under  the  superintendence  of  the  Director  by  its 
own  administrative  officials. 

The  collection  of  models  and  instruments  at  the  Central  Office  and 

the  large  library,  comprising  nearly   16,000  volumes,  and  for  which  a 

librarian  is  specially  appointed,  require  special  care  in  their  management. 

A  special  officer  is  appointed  for  the  inspection  of  the  stations  ;  he 

visits  the  stations  and  compares  the  instruments,  &c. 

The  Director  also  visits  all  the  stations  in  addition  to  the  Inspector 
(say  every  two  years),  and  the  heads  of  the  departments  interested  also 
inspect  the  stations  referring  to  their  respective  departments.  Grenerally 
speaking,  each  of  the  stations  is  inspected  at  least  once  a  year,  and  the 
arrangements,  books,  &c.  are  subjected  to  a  thorough  revision.  Supplementary 

11.  No  special  remarks  can  be  added  to  those  already  detailed  above.   S^t^oal. 

12.  The  system  of  the  Deutsche  Seewarte,  as  it  at  present  exists,  was 
established  in  January  1875,  and  was  amalgamated  with  the  system 
founded  by  the  NordderUsche  Seewarte  in  the  year  1 867  for  the  work 
of  maritime  meteorology  and  meteorological  observations  at  Hamburg. 

The  development  of  this  system  of  the  Deutsche  Seewarte  will  be 
most  plainly  seen  from  the  following  publications  : — 

I.  Yearly  Report,  1875-8.  Section  II.,  pp.  4-9,  Section  VII.,  pp. 60-3, 
and  Section  IX.,  pp.  110-113. 
II.  Yearly  Report,  1879,  Section  11,  pp.  3-5. 
III.  Yearly  Report,  1880,  Section  II.,  pp.  4-6. 

The  most  important  event  in  the  history  of  the  Deutsche  Seewarte  is 
the  construction  of  the  Central  Office,  the  fitting  up  of  the  rooms  and 
the  installation  of  the  instruments,  which  was  neaily  completed  at  the  end 
of  the  year  1S82,  after  the  building  had  been  inaugurate<l  and  occupied 
on. the  14th  September  1881. 


The  Grand  Duchy  of  Baden^  Central  Office^  Carlsruhe, 

Sixteen  stations  of  the  Second  Order.  No  stations  of  the  First  or 
Third  Orders  exist.  The  highest  station,  Hohenschwand,  altitude 
3,322  feet.  The  observations  are  made  at  7h.  a.m.,  2h.  and  9h.  p.m. 
Baden  does  not  take  part  (like  Wurttemberg)  in  the  Bavarian  thunder- 
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stonn  service.  The  Tveather  forecast  service  was  introduced  in  May 
1882,  and  is  restricted  to  the  warm  season  of  the  year.  The  forecasts 
were  checked  in  June  1882  at  28  stations,  and  gave  an  average  Bucoess 
of  82- 6%. 

Publications, — A  yearly  report,  containing — 

1.  Temperature,  5-day  means  from  observations  at  7  -f  2  -f-  2  4-  9; 

4 
monthly  means  from  observations  at  7h.  a.m.,  2h.  and  9h.  pjii.» 
true  monthly  means,  and  yearly  means. 

Extremes  of  temperature,  for  summer  and  winter  days. 

2.  Atmospheric  humidity.    Monthly  and  yearly  means  at  7h.  a.iii., 

2h.  and  9h.  p.m.,  for  vapour  tension  and  relative  humidity. 

3.  Bainfall,   &c.,  monthly  and    yearly    amounts.     Maximum    in 

month  and  year.     Number  or  days  on  which  rain  felL 

4.  Amount  of  cloud  (0 — 10)  at  7h.,  2h.,  and  9h.,  and  mean  for 

month  and  year.    Number  of  clear  and  overcast  days. 

5.  Thunderstorms ;    distribution    according    to    time    and   place. 

Number  of  days  on  which  thunderstorms  occurred,  with  month 
and  year. 

6.  Air-pressure,  daily  means  for  Carlsruhe   and   Hohensehvrand, 

monthly  means  7h.  a.m.,  2h.  and  9h.  p.m.,  month  and  year. 
Extremes  of  air-pressure,  month  and  year. 

7.  Wind,  number  and  force  (0  —  4)  of  the  different  winds  (16 

points).    Month  and  year. 

8.  Height  of  water  of  Lake  Constance  at  Ueberlingen  (for  each 

day).    Month,  year,  and  extremes. 

9.  Summary  of  the  weather  in  the  different  months. 
10.  Means  and  extremes  of  the  lustra. 


The  Imperial  Domains  of  Alsace-Lorraine, 

After  the  interruption  of  the  meteorological  observations  by  the 
Franco- German  war,  several  stations  of  the  Second  Order  were  estab- 
lished in  the  years  1875-7  by  the  Statistical  Bureau  of  the  Adminis- 
tration. Of  the  observations  for  the  year  1877  only  those  of  Strassburg 
have  been  published  {in  extenso).  In  the  publications  of  the  years 
1878-81,  however,  the  individual  values  as  well  as  the  monthly  and 
yearly  means  of  9  or  10  stations  have  been  published;  the  altitudes  vary 
from  407  to  1,637  feet. 

The  management  of  the  meteorological  system  is,  up  to  the  present, 
wanting  in  uniformity.  In  order  to  meet  this  defect  and  to  prepare  for 
the  establishment  of  a  central  meteorological  office  and  a  station  of  the 
First  Order,  which  shall  at  the  same  time  undertake  the  service  of 
weather  telegraphy.  Dr.  Sprung,  Assistant  at  the  Deutsche  Seetoarte^  was 
sent  to  Strassburg  in  the  summer  of  1882.  The  funds  for  carrying  out 
the  new  organisation  cannot  be  provided  before  the  financial  year 
1884-5. 

It  should  also  be  mentioned  that  in  the  year  1876  three  very  good 
working  pairs  of  forest  meteorological  stations  were  established  by  the 
Ministry  of  the  Imperial  DomainSi  and  in  the  course  of  the  years  1873-9 
about  twenty  Rain  stations  were  also  established  by  the  Administration  of 
Waterworks  and  Drainage.  An  independent  monthly  publication  of  the 
observations  of  the  forest  stations  has  existed  since  1882.  A  meteoro- 
logical service  in  the  interest  of  agriculture  and  forestry  has  not  yet  been 
organised,  but  is  to  be  established  next  year. 
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GEEMAN  EMPIEE    C— PRUSSIA. 
Dr,  G.  Hellmann^  Royal  Meteorological  Institute  of  Prussia^  Berlin. 

1.  The  Royal  Prussian  Meteorological  Institute,  was  founded  in  the  Definition  of 
year  1847  as  an  independent  department  of  the  Royal  Prussian  Statistical  system. 
Office,  in  which  it  is  located  and  with  which  it  is  administratively  con- 
nected. 

2.  The  stations  of  the  Institute  embrace  the  non-Prussian  stations  in  Number  and 
Mecklenburg,  Oldenburg,  Brunswick,  and  the  small  Saxon  States  (Saxe-  PgS^*°"*  ^^ 
Coburg,  &c.  &c.)  which  send  their  observations  either  direct  or  through 

some  local  authority. 

There  is  no  actual  station  of  the  First  Order,  but  at  Schwerin  two- 
hourly  observations  of  air  temperature  and  wind  direction  have  been 
made  since  1863  and  published  in  extenso  since  1880  (and  formerly  in 
abstract). 

The  number  of  stations  of  the  Second  Order  amounts  to  133,  including 
the  16  forest-meteorological  stations,  for  which  the  Central  Office  is  - 
Eberswalde.  There  are  24  stations  of  the  Third  Order.  The  four 
high-level  stations — ^Schneekoppe  (5,249  feet),  Schneegrubenbaude  (4,889 
feet),  Glatzer  Schneeberg  (3,970  feet),  Brocken  (3,747  feet) — are  worthy 
of  special  mention. 

3.  The  stations  of  the  Second  Order  have  barometers  (siphon-barome-  Organisation  of 
ters,   compensated    cistern  barometers  or   cistern-siphon   barometers),  "t**^^^ 
August's  dry  and  wet  bulb  thermometers  (two  thermometers  graduated 

to  ^°),  and  some  have  also  Hair-hygrometers  by  Hottinger  and  Co., 
of  Ziirich,  also  maximum  and  minimum  thermometers,  rain  and  snow 
gauges  (the  old  ones  with  square  receivers  of  1  Paris  sq.  foot  in  area, 
the  recent  ones  with  circular  receivers  having  an  aperture  of  -^q  sq. 
metre)  and  wind-vanes. 

The  exposure  of  the  thermometers  is  mostly  in  front  of  windows ; 
metal  thermometer  screens  on  Wild's  principle  were  erected  in  the  year 
1882  at  two  stations  only,  and  at  the  same  time  ventilators  were  fitted  to 
the  hygrometers. 

The  stations  of  the  Third  Order  are  supplied  with  maximum  and  mini- 
mum thermometers,  with  check  thermometers  graduated  to  half  degrees 
and  with  rain  and  snow  gauges. 

The  hours  of  observation  at  most  of  the  stations  of  the  Second  Order 
ai*e  6  a.m.,  2  and  10  p.m. ;  or  else  the  combinations  7,  2,  9  ;  8,  2,  8  ;  8, 2, 
10,  are  taken. 

Up  to  the  year  1879,  the  Instructions  in  force  in  1847  were  used,  with 
unimportant  alterations.  They  were  then  replaced  by  new  ones,  in 
accordance  with  the  international  regulations. 

The  tables  of  reduction  in  use  are  Jelinek's  Humidity  Tables  (formerly 
those  of  Suhle  for  Reaumur  degrees),  and  small  tables  on  yellow  cards 
for  the  reduction  of  the  barometer. 

By  far  the  majority  of  the  observers,  who  mostly  belong  to  the  edu- 
cated class,  reduce  their  own  observations,  so  that  only  a  few  of  the 
observations  require  recalculation  or  thorough  checking.  The  calcula- 
tions of  the  trustworthy  observers  are  always  subjected  to  a  slight 
examination. 

6.  There  is   no   special  telegraphic  weather  service;    some  inland  Weather 
stations  send  their  8h.  a.m.  and  Ih.p.m.  observations  by  telegraph  to  the  ^^^^^^p*^- 
Deutsche  Seewarte  at  Hamburg. 

7.  The  Central  Office  possesses  no  central  observatory,  but  is  only  a  The  Central 
central  place  which  collects  the  observations  of  the  stations,  checks,  dis-  ^®°®' 


Digitized  by 


Google 


60 


The  stftff . 


Publications. 


ICanagement 
and  ixiBpections. 


Historical. 


cusses,  and  publishes  them,  verifies  the  instruments,  inspects  the 
stations  &c.  The  administration  (office  business,  registration,  accounts) 
is  carried  on  by  the  staff  of  the  Royal  Statistical  Office. 

The  institute  uses  as  standard  barometers  a  cistern-siphon  barometer 
by  Fuess  and  a  siphon  barometer  by  T.  C.  Greiner,  senr.  The  standard 
thermometers  are  from  Kew  and  Greiner. 

8.  The  scientific  staff  is  composed  of  a  director  and  an  assistant. 
See  No.  7.  The  first  receives  (in  the  branch  office),  210/. ;  and  the 
latter  135/.,  with  an  addition  for  apartments. 

About  70  of  the  observers  receive  remuneration,  those  at  stations  of 
the  Second  Order  on  an  average  11/.  6«.,  the  maximum  amount  being 
16/.,  those  at  stations  of  the  Third  Order  from  2/.  lO^.  to  51.  The  total 
amount  of  the  remuneration  paid  to  observers  is  825/. 

9.  The  publications  of  the  Meteorological  Institute  are  specified  in 
the  accompanying  sheet  {Preussische  Statistik), 

10.  From  four  to  five  weeks  are  taken  up  yearly  in  the  tours  of 
inspection  of  the  stations,  so  that  all  the  stations  are  visited  once  every 
four  years. 

12.  The  Institute  was  founded  in  the  year  1847  at  the  instigation  of 
A.  von  Humboldt.  Its  directors  have  been  A.  W.  Mahlmann  until 
1848 ;  H.  W.  Dove  until  1879  ;  T.  A.  Amot  till  1881,  and  subsequently 
the  undersigned. 

For  many  years  it  has  been  intended  to  reorganise  the  institute 
completely  ;  but  owing  to  the  difficulty  in  obtaining  the  necessary  funds, 
which  are  considerable,  tlie  carrying  out  of  the  plan  already  prepared  has 
not  been  undertaken. 


GERMAN  EMPIRE.    D.— SAXONY. 
Dr,  Paul  Schreiber,  Chemnitz. 

In  returning  my  best  thanks  to  you  for  your  congratulations  upon 
my  undertaking  the  superintendence  of  the  Meteorological  Institute  and 
for  your  contributions  to  our  library,  I  have  to  beg  that  you  will  excuse 
me  for  not  replying  to  the  circular  of  the  International  Meteorological 
Committee,  dated  31st  December  1882.  This  omission  has  been  intent 
tional,  because  such  important  changes  have  taken  place,  and  are  still 
taking  place,  in  my  Institute,  that  any  replies  relating  to  1882  would 
not  only  be  worthless,  but  would  rather  do  harm  by  the  dissemination 
of  particulars  about  arrangements  which  are  now  abandoned. 

During  the  lifetime  of  M.  Bruhns  the  meteorological  work  was 
pursued  con  amore^  as  an  addition  to  the  regular  work  of  the 
Astronomical  Observatory. 

I  have  changed  all  this,  and  have  now  a  considerable  office,  provided 
with  the  necessary  staff  (at  present  9  officials)  and  I  am  endeavouring 
in  every  respect  to  get  the  Meteorological  Institute  taken  up  as  * 
permanent  establishment  of  the  State  by  the  time  of  the  next  session  ot 
the  Diet  of  Saxony. 

You  will  understand  that  I  am  desirous  that  no  publication  of  cur 
organisation  should  be  made  until  after  the  attainment  of  more  or  less 
permanent  arrangements. 
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GERMAN  EMPIRE.    E.— WtJTRTTEMBERG. 

Dr.  Schoder. — Royal  Central  Meteorological  Station  of  WUrttembergy 

Stuttgart. 

2.  The  Meteorological  System  of  Wiirttemberg  consists,  at  present,  of  Number  and 
24  regular  stations,  at  which  pressure,  temperature,  wind,  cloud,  rainfall,  SSftionsf  **' 
yapour  tension,  and  humidity  are  obseryed,  and  of  three  stations  which 

simply  observe  rainfall.  There  are  also  about  50  additional  observers, 
who  send  in  phenological  notices,  as  well  as  observations  of  thunder- 
storms and  hail.  All  these  observations  are  collected  and  discussed  at 
the  Central  Meteorological  Station  at  Stuttgart  (lat.  48^  47'  N.,  long. 
36°  43'  E.  of  Greenwich ;  height  above  sea,  833  feet).  The  height 
above  sea  of  the  regular  stations  varies  horn  545  to  2,635  feet. 

3.  The  regular  stations  are  supplied  with  the  following  instruments  :    Orsanisation  of 
(1.)  Barometer  :  Some  stations  have  had  since  1874  cistern  baro-  stations. 

meters,  made  by  Hermann  and  Pfister  of  Berne.  The  cistern  is  generally 
su'fficiently  large  to  obviate  the  application  of  a  correction  for  capacity. 
At  the  other  stations  siphon  barometers  are  used. 

(2.)  Thermometers :  Since  1872  these  are  all  graduated  in  Centigrade 
degrees,  at  some  stations  to  ^°,  at  most  stations  to  \°.  The  minimum 
thermometers  are  spirit  thermometers.  The  thermometers  are  exposed 
in  louvred  screens.  In  addition  to  the  dry  and  wet  bulb  thermometers, 
hair  hygrometers  are  supplied  to  some  stations,  which  have  been  lately 
procured  from  Hottinger  and  Co.  of  Ziirich.  The  latter  serve  on  the 
one  hand  as  a  check  on  the  dry  and  wet  bulb  thermometers,  and  on  the 
other  occasionally  replace  them  {e.g.y  in  winter). 

(3.)  Raingauges :  These  have  mostly  square  receivers  of  one  Paris  foot 
square ;  for  measuring,  a  glass  tube,  graduated  in  Paris  cubic  inches,  is 
used.  At  the  more  recent  stations  circular  gauges,  like  the  gauges  used 
in  Switzerland,  have  been  set  up  lately. 

(4.)  Wipd  vanes  :  These  are  used  only  in  Stuttgait  and  a  few  other 
stations.  These  have  a  Wild's  wind-pressure  plate;  elsewhere  the 
wind-force  is  estimated. 

The  hours  of  observation  are  7h.  a.m.,  2h.,  and  9h.  p.m. ;  for  rain, 
7h  a.m. 

The  reduction  tables  employed  for  the  thermometer  correspond  with 
those  published  by  Jelinek.  For  vapour-tension  and  humidity,  Jelinek's 
tables  are  supplied  to  the  observers. 

4.  Special  notices  about  thunderstorms  and  hail  have  been  received  since  Special  observa- 
1874  from  extra  observers;  since  1880  this  service  has  been  facilitated  **°°^' 

by  postcards,  previously  printed.  The  method  is  the  same  as  in  Bavaria. 
The  number  of  cards  received  in  1882  amounted  to  787  from  52 
observers. 

6.  Since  the  iBt  April  1881,  forecasts  have  been  drawn  up  at  the  Central  Weather 
Oflfice,  based  upon  two  telegrams  from  the  Deutsche  Seewarte^  and  one  ^^^s"'T'^7' 
telegram  from  the  Central  OfQce  in  Ziirich.     At  the  same  time  the    * 
weather  chart  is  printed  by  the  hectograph  process  and  distributed.    In 
summer,  forecasts  are  issued  by  telegraph  to  the  country  stations.    A 
summary  of  the  success  is  given  in  the  Monatliche  Vbersichten   der 
Witterung  published  by  the  Deutsche  Seewarte. 

7.  and  8.  The  Central  Office,  to  whose  duties  belong  the  taking  of  daily  The  Central 
observations  of  the  weather,  has  the  undersigned  as  Director,  and  as  ^®**  ^^  '**''' 
meteorological  assistant,  the   engineer  L.  Meyer,   of  Stuttgart.    The 

latter  is  entrusted  with  the  special  duty  of  drawing  up  the  forecasts  and 
of  drawing  the  Weather  Charts.  In  addition  to  the  above-mentioned 
instruments,  the  Central  Office  possesses  a  registering  aneroid-barometer 
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by  Goldscbmid,  of  Zurich,  a  registering  thermometer  and  wind-gauges 
by  Hermann  and  Ffister  of  Berne  and  by  Goldscbmid. 

£     s. 
The  Director  draws  a  salary  of-  -     90 

The  assistant  ,,  ^^         -  -     91     5 

and  the  observers  receive  remunerations  of  between  3/.  and  10/.    The 
special  observers  received  20/.  altogether  in  1882. 

9.  The  Central  Office  publishes : 

(1.)  The  Daily  Weather  Reports  of  Stuttgart  in  the  newspapers, 
**  Staatsanzeiger  Jur  Wurttembergy*  and  **  Schwabischer  Merkur** 

(2.)  The  Stuttgart  observations  in  the  medical  Correspondenzblatt, 

(3.)  The  monthly  results  of  the  observations  of  all  stations  in  the 
"  Staatsanzeiger  fur  Wurttemberg" 

(4.)  A  weather  report  containing  the  results  of  observations  of  the 
stations  in  the  Wiirttemberg  Year-books  for  Statistics  and  Agriculture. 

Of  the  publications  (2)  to  (4)  are  printed  separately  and  sent  abroad. 

10.  The  financial  management  is  undertaken  by  the  Statistical  and 
Topographical  Office,  to  which  the  meteorologicid  stations  are  subor- 
dinate, and  of  which  the  Director  of  the  Central  Meteorological  Office 
is  a  permanent  officer.  The  Director  inspects  the  stations,  the  more 
important  stations  being  visited  every  year. 

12.  Since  1825  there  has  been  in  existence  an  Association  of  volun- 
teer observers;  these  use  their  own  instruments  and  observe  on  a 
uniform  plan  laid  down  by  Professor  Schiibler  and  M.  von  Plieninger. 
The  results  were  published  in  the  "  Correspondenzblatt "  of  the 
Agricultural  Society  of  Wiirttemberg.  In  1844  the  Association  of 
Observers  joined  the  newly  founded  Society  for  Natural  Science ;  the 
publication  of  the  results  was  made  in  the  annual  reports  of  the  same 
until  1854.  In  1855  the  development  of  the  meteorological  statistics 
of  the  country  was  Axed  as  one  of  the  duties  of  the  Statistical  and 
Topographical  Office,  and  a  sum  of  money  was  provided  for  the 
purchase  of  instruments,  for  remuneration,  &c.  It  became  possible 
thereby  to  establish  more  stations  at  points  not  hitherto  represented, 
to  supply  the  stations  with  uniform  and  compared  instruments,  and  in 
the  event  of  an  observer  leaving,  it  was  easier,  by  offering  Temuneration, 
to  find  a  successor,  and  to  secure  the  continuance  of  the  station. 

Weather  Eeports  have  been  issued  since  1855  by  the  above-mentioned 
office,  and  since  1864  in  special  publications  by  Plieninger,  who  in  1867 
published  a  resume  of  40  years  results,  viz.,  1825-64. 

In  the  year  1865  the  present  Director  undertook  the  management  of 
the  stations  and  also  the  publication  of  the  yearly  reports  in  the 
Wiirttemberg  Year-books.  In  1872  the  centigrade  thermometer  wa« 
adopted  and  the  graduation  of  the  barometer  in  millimetres.  From  this 
cause  and  other  minor  changes  which  have  taken  place  since  the  com- 
munication of  the  monthly  results  of  a  number  of  stations  to  the  Royal 
Statistical  Bureau  of  Prussia,  drawn  up  by  Plieninger,  two  supplements 
were  issued  ,to  the  Instructions  in  1873.  A  third  supplement  became 
necessary,  in  order  to  conform  to  the  decisions  of  the  Meteorological 
Congress  at  Vienna. 

Until  1864  it  had  been  the  practice  of  the  observers  to  send  in  their 
observations  for  each  year  at  the  beginning  of  the  next,  which  caused 
many  difficulties  in  the  checking.  From  1865,  therefore,  the  registers 
were  collected  monthly,  by  which  means  it  became  possible  to  publish 
a  monthly  summary  of  the  weather  in  the  **  Staatsanzeiger." 

In  1874,  in  accordance  with  the  decisions  of  the  Vienna  Congress,  the 
Central  Station  at  Stuttgart  was  established,  the  director  of  which,  Dr. 
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Schoder,  imdertook  the  daily  weather  observations.  In  addition  to  the 
24  regular  meteorological  stations,  which  were  partially  provided  with 
better  instruments,  a  large  number  of  special  observers  were  appointed 
in  1874,  who  have  to  send  reports  to  the  Central  Station  respecting  hail, 
thunderstorms,  and  the  animal  and  vegetable  kingdom.  Since  1878 
flome  rainfall  stations  have  been  added.  From  1874  the  Central  Station 
has  received  daily  telegrams,  originally  sent  from  Berlin,  and  from  the 
beginning  of  1876  by  the  Seewarte  at  Hamburg.  These,  with  the 
addition  of  reports  from  Friederichshafen  and  Stuttgart,  were  communi- 
cated to  the  **  Staatsanzeiger."  Wiirttemberg  is  represented  by  Fried- 
richshafen,  in  the  system  of  stations  of  the  Deutsche  Seewarte ^  and  by  ' 
Stuttgart  and  Friedrichshafen  in  the  system  of  simultaneous  observations 
originated  at  Washington  by  Ceneral  Myer.  The  same  two  stations 
appear  also  in  the  German  publications : — Meteorologische  Beoback' 
tungeih  in  DetUschland.  In  the  summer  of  1 880,  thunderstorm  cards 
were  first  introduced  on  the  Bavarian  plan,  according  to  which  the 
regular  and  special  observers  communicate  the  occurrence  of  thunder- 
storms on  a  form  printed  on  a  postcard.  On  the  1st  April  1881,  the 
central  station  at  Stuttgart  commenced  the  issue  of  weather  forecasts, 
and  on  the  1st  June  following  distributed  the  same  by  telegraph. 


GREAT  BRITAIN  AND  IRELAND. 


A. — R.  H,  Scott f  Meteorological  Office^  Ixyndon, 

1°.  The  Meteorological  OflBce  is  managed  by  a  Council,  nominated  by  Definition  of 
the  President  and  Council  of  the  Royal  Society,  at  the  request  of  the  8y»*«°i 
Government. 

The  meetings  of  the  Meteorological  Council  are  held  once  a  fortnight, 
or  oftener  when  necessary. 

The  operations  of  the  Office  comprise  the  three  following  divisions : — 

I.  Ocean  Meteorology, 

II.  Weather  Telegraphy  and  Signals. 

m.  Land  Meteorology  of  the  British  Islands, 

2P,  There  are  seven  stations  of  the  First  Order,  under  the  control  of  Number  and 
the  Central  Office  (see  also  reply  to  1 1°) :—  ^^^  ^^ 

Valencia,        lat.  51°  Sb'  N.,  long.  10°  18'  W.,  altitude  23  feet. 
Armagh,  „    54°  21' N.,     „       6**  39' W.,     „  207     „ 

Glasgow,  „    55°53'N.,     „       4°  18' W.,     „  184     „ 

Aberdeen,         „    57°  10'  N.,     „       2°    6'  W.,     .,  88     „ 

Falmouth,         „    50°    9' N.,     „       6°    4' W.,     „  211     „ 

Stonyhurst,      „    53°  51' N.,     „       2°  28' W.,     „  361     „ 

Kew,  „    51°  28'  N.,     „      0**  19'  W.      „  34    „ 

Self-recording  anemometers  have  also  been  erected  at  the  following 
stations : — 

Alnwick  Castle,  lat.  55°  25'  N.,  long.  1°  43  'W. 
Holyhead,  „   53°  22' N.,     „     4°  37' W. 

Sandwick,  „    59°    2'  N.,     „     3°  18'  W 

Seaham,  „   54°  50'  N.,     „      1°  19'  W 

Scilly,  „  49°  56'  N.,     „     6°  18'  W. 

Yarmouth  „   52°  37' N.,     „     1°  43' E. 

There  are  43  stations  of  the  Second  Order  (including  some  stations  of 
the  Meteorological  Society,  which  supply  observations  to  the  Central 
Office;,  and  18  stations  of  the  Third  Order,  in  addition  to  30  telegraphic 
reporting  stations  and  some  rainfall  stations. 
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Organization  of        3^  As  far  as  possible  the  stations  of  the  First  Order  have  been  estA- 
■*'*"^"*  blished  at  existing  institutions,  in  which  case  a  payment  is  made  annually 

to  each  institution  for  carrying  on  the  work.  At  Valencia  the  obser- 
vatory is  under  the  direct  management  of  the  Office.  The  instruments 
have  all  bee^  supplied  by  the  Central  Office,  and  include  photographic 
barograph  and  thermograph,  Robinson's  anemograph,  Beckley's  self- 
recording  rain  gauge,  and  other  meteorological  instruments  in  use  at  a 
first-class  observatory. 

The  caretakers  at  the  anemograph  stations  receive  10/.  or  15/.  a 
year,  except  at  Alnwick  Castle,  where  the  instrument  belongs  to  the 
Duke  of  Northumberland,  who  supplies  the  records  to  the  office  free. 

The  observers  at  stations  of  the- Second  Order  are  all  volunteers,  and 
observe  regularly  at  9  a.m.  and  9  p.m.  The  instruments  are  the 
property  of  the  observers,  and  are  all  duly  verified. 

The  observers  at  stations  of  the  Third  Order  are  also  volunteers, 
and  observe  wind,  temperature,  and  sometimes  rainfall,  once  a  day.  The 
tables  of  reduction  used  at  all  stations  are  the  *'  Instructions  in  the  use 
of  Meteorological  Instruments,"  by  R.  H.  Scott,  M.A.,  F.R.S. 

With  regard  to  the  checking  of  the  returns  from  the  self-recording 
observatories.  The  measurements  are  subjected  to  a  careful  examination 
in  order  to  ensure  as  &r  as  possible  their  accuracy,  and  the  regulations 
which  have  been  adopted  to  secure  this  end  will  be  found  fully  detailed  in 
the  Report  of  the  Office  for  1868.  They  comprise  rules  for  the  guidance 
of  observers,  as  well  as  of  the  assistants  charged  with  the  examination  of 
the  work  at  the  Office.  The  attention  of  the  observers  is  always 
drawn  to  such  errors  as  may  be  detected,  and  to  any  failures  in  the 
continuity  of  the  curves  arising  from  failure  of  the  light,  stoppage  of 
the  clock,  defective  photography,  faulty  action  of  the  wet-bulb  thermo- 
meter, &c. ;  a  report  containing  the  results  of  the  examination  of  each 
observatory  being  also  submitted  to  the  Council  each  month  and  printed 
in  their  minutes. 

With  regard  to  the  stations  at  which  direct  observations  are  made. 

All  the  returns  are  carefully  examined  and  compared  before  being 
copied  for  the  printer.  The  reduction  of  all  the  barometer  readings  to 
32°  Faht.  at  mean  sea  level  is  checked,  and  the  corrected  readings  are 
then  compared  with  the  isobars  on  the  Daily  Weather  Charts  and 
readings  at  neighbouring  stations,  allowance  being  made  for  any 
difference  in  time  and  the  corresponding  change  in  barometric  pressure. 

The  correction  of  the  readings  of  the  dry-bulb  and  damp-bulb  thermo- 
meters is  checked,  and  the  maxima  and  minima  temperatures  are  com- 
pared with  the  dry-bulb  thermometer  readings  over  the  same  periods  to 
ensure  that  they  are  the  extreme  temperatures  registered. 

The  computed  values  of  the  vapour  tension  and  the  relative  humidity 
are  examined  from  the  tables.  The  cloud  amount  is  compared  with 
the  weather  at  the  time  of  observation,  and  finally,  the  sums  and  means 
are  all  re-calculated. 

If  any  readings  are  doubtful,  reference  is  made  through  the  observer 
to  the  original  observation  book.  If  no  fresh  light  is  thrown  on  the 
question  by  this  means,  and  if  on  reconsideration  the  reading  still 
appears  to  be  wrong,  it  is  rejected,  and  the  probable  reading  is  inserted 
in  its  place,  but  printed  in  different  type  as  an  interpolation.  These 
probable  readings  are  used  in  obtaining  the  monthly  means.  Similarly, 
if  from  any  cause  a  set  of  readings  has  been  omitted,  the  gap  is  filled 
by  an  interpolation,  and  the  probable  values  are  printed  in  different 
type. 
Sj)ecial  ol)serva^  4**-  Special  obsers'ations  of  hail,  thunderstorms,  and  periodical  pheno- 
tioiiB.  mena  are  not  regularly  made  for  this  Office,  except  casually  by  telegraphic 
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reporters,  bat  phenologieal  observations  are  regularly  made  and  pub- 
lished under  the  auspices  of  the  Meteorological  Society. 

5^.  The  method  which  has  been  followed  by  the  Office,  since  its  first  Marine  meteoro- 
establishment  in  1854  up  to  the  present  date,  in  the  collection  of  in-  ^^^' 
formation  on  Ocean  Meteorology,  has  been  to  supply  officers  of  the 
mercantile  marine  with  a  complete  outfit  of  verified  instruments,  on  the 
condition  of  their  returning,  at  the  completion  of  the  voyage,  the  instru- 
ments, and  the  log  of  observations  made  with  them,  to  the  Office,  or 
to  one  of  its  Agents, 

Every  instrument  supplied  has  been  originally  verified  at  Kew 
observatory,  and  on  the  completion  of  the  voyage  it  is  compared  with 
a  standard  instrument  either  at  the  Office  or  by  one  of  its  agents. 
Under  ordinary  circumstances  it  is  not  requisite  to  send  the  instru- 
ments to  Kew  for  re-verification  after  every  voyage,  as  the  changes  in 
their  errors  are  generally  slight. 

The  regular  outfit  of  a  ship  consists  of: — 

1  Barometer  (Kew  pattern). 

6  Thermometers,  with  a  thermometer  screen. 

4  Hygrometers. 

The  first  record  of  observations  is  made  in  a  rough  book  supplied 
for  the  purpose,  which  is  retained  by  the  captain,  who  copies  the  obser- 
vations into  a  meteorological  log  kept  for  the  Office. 

In  order  to  facilitate  communications  between  the  Office  and  the 
observers.  Agencies  are  established  at  some  of  the  principal  ports,  and 
instruments  are  supplied  directly  from  such  agencies  to  the  ships. 

As  regards  the  Royal  Navy,  Her  Majesty's  Ships  have  been  supplied 
by  the  Office,  since  its  foundation  in  1864,  with  the  meteorological 
instruments  used  in  the  service.  The  records  of  observations  made  by 
naval  officers  are  in  due  course  deposited  at  the  Admiralty,  where  they 
are  available  for  use.  It  is  optional  with  the  observers  to  keep  for  the 
Office  a  meteorological  log  in  addition  to  the  regular  record  of  obser- 
vations required  by  the  rules  of  the  service. 

Meteorological  logs  received  at  the  Office,  whether  from  Her  Majesty's 
ships  or  from  the  Mercantile  Marine,  are  tested  according  to  a  definite 
form  (the  "  test  sheet,"  which  has  been  published  in  the  Report  of  the 
Maritime  Conference  of  London,  1874,  p.  35),  and  the  observations  are 
classified  according  to  their  quality. 

As  soon  as  this  first  testing  has  been  efifected,  a  letter  is  written  to 
the  captain,  and  if  any  questions  arise  to  whi6h  he  can  probably  give 
an  answer,  he  is  requested  to  do  so  while  the  incidents  are  fresh  in  his 
memory.     The  replies  are  noted  in  the  log  for  future  reference. 

In  addition  to  the  meteorological  logs  received  from  the  Navy,  a  full  set 
of  observations  is  made  at  one  epoch  on  each  day  by  all  of  Her  Majesty's 
ships,  in  whatever  part  of  the  world  they  may  be  stationed.  These  are 
entered  on  monthly  forms,  and  forwarded  to  the  Office  as  soon  as  possible 
after  the  end  of  each  month.  Officers  of  the  Mercantile  Marine  who 
keeping  meteorological  logs,  are  also  invited  to  co-operate  in  keeping 
the  synchronous  observations,  and  in  numerous  instances  the  observa- 
tions are  well  and  regularly  made.  By  these  means  the  Council  are  in 
early  possession  of  valuable  observations  which  cover,  to  some  extent,  the 
navigable  seas  of  the  Globe. 

A  special  collection  is  being  made  of  weather  observations  in  the 
North  Atlantic  for  the  13  months  beginning  1st  August  1882,  and 
ending  31st  August  1883. 

The  following  figures  will  give  an  idea  of  the  activity  of  the  marine 
branch  of  the  Office.  The  figures  refer  to  the  supply  of  instruments 
jEt  6744.  E 
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for  keeping  the  regular  meteorological  log,  exclusive  of  synchronous 
observations : 

Instruments  supplied,  &c.  to  the  Royal  Navy. 


Baro- 
meters. 

Ane- 
roids. 

Thermometers. 

Hvdro- 

Ordi. 
nary. 

Max. 

Min. 

Screens. 

met€r>!. 

April  1st,  1883,  afloat 

176 

878 

1,073 

161 

183 

100 

12S 

Weather 
telegraphy. 


Instruments  supplied, 

&c.  to  Mercantile  Marine. 

Baro- 
meters. 

Thermometers. 

Hydro 

Ordi- 
nary. 

Max. 

Min. 

Screens. 

mctew. 

AprUlst,  1888,  afloat 

140 

764 

- 

146 

403 

The  number  of  regular  meteorological  logs  returned  from  ships 
in  1882  amounted  to  165,  and  embraced  765  months  of  actual 
observations. 

It  needs  scarcely  be  said  that  all  such  observers  are  volunteers ;  their 
only  recompense  is  a  copy  of  the  publications  bearing  upon  ocean 
meteorology. 

6^  Telegraphic  Weather  Service. — The  Office  receives,  when  the 
telegraphic  communications  are  perfect,  53  reports  every  morning, 
13  every  afternoon  (except  on  Sundays),  and  19  each  evening. 

The  foreign  reporting  stations,  23  in  number,  extend  along  the  entire 
western  coast  of  the  Continent,  from  Bodo  in  lat.  67^  N.  to  Corunna  in 
lat.  43°  N.,  and  include  four  stations  on  the  coast  of  the  Baltic,  and  one 
in  the  Mediterranean.  The  names  of  these  stations  are  published  in  the 
annual  reports  of  the  Office. 

At  the  British  stations  the  morning  observations  are  taken  at  8  a.m. 
Greenwich  time,  and  most  of  the  telegrams  arrive  between  9  and  10  a.m. 

The  information  is  entered  on  a  working  chart,  which  shows  for  each 
station  at  8  a.m.  the  barometrical  and  thermometrical  readings,  with 
their  respective  alterations  during  the  preceding  24  hours,  the  direction 
and  force  of  the  wind,  and  the  state  of  the  weather,  together  with  any 
changes  of  importance  which  may  have  been  noticed  in  the  course  of  the 
preceding  day.  From  this  chart,  which  is  preserved  in  the  Office,  other 
charts  referred  to  below  are  then  drawn  for  publication  in  the 
newspapers. 

Telegraphic  resumes  of  the  weather,  or  the  actual  telegrams,  are  sent 
to  Copenhagen,  Christiania,  Hamburg,  Jersey,  and  Paris,  and,  in  the 
event  of  stormy  weather,  to  Utrecht  also. 

A  constant  watch  is  kept  during  the  day,  and  whenever  on  the  receipt 
of  the  regular,  or  of  special,  telegrams  the  condition  of  the  weather 
appears  to  be  threatening,  cautionary  messages  are  at  once  issued  to 
such  parts  of  t&e  coast  as  are  thought  to  be  menaced  by  a  gale. 

Forecasts  of  the  weather,  for  one  day  in  advance,  are  drawn  up  for 
1 1  districts  in  the  British  Islands,  and  issued  to  subscribers,  to  certain 
clubs,  and  to  many  of  the  London  and  Provincial  newspapers. 
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The  forecasts  are  issued  at  lib.  a.m.  and  8.30  p.m.,  for  publication 
in  tbo  morning  newspapers.  The  average  success  attained  is  76  per 
cent. 

For  some  years  special  forecasts  have  been  issued  during  the  hay- 
season,  further  particulars  of  which  will  bo  found  in  the  Annual 
ll^port. 

Daily  weather  charts  are  lithographed  and  largely  distributed,  both  to 
subscribers,  and  also  free  for  exhibition  on  the  coast  and  elsewhere. 

This  lithographed  report  contains  (1)  a  map  of  North-western  Europe, 
showing  for  8  a.m.  on  the  date  of  publication  the  distribution  of 
pressure,  the  prevalent  winds,  and  the  sea  disturbance;  (2)  a  similar  map 
shoAving  the  distribution  of  temperature,  the  weather  at  each  station,  and 
the  distribution  of  rainfall  during  the  past  24  hours  ;  (3)  remarks  on  the 
principal  features  exhibited  by.  the  reports  for  the  day,  with  the  forecasts 
drawn  up  for  each  district  at  11  a.m.  relating  to  the  weather  likely  to 
be  experienced  during  the  24  hours  ending  at  noon  on  the  day  after 
that  of  publication ;  (4)  the  whole  of  the  reports  on  the  above  charts, 
remarks,  and  forecasts  have  been  drawn,  together  with  the  2  p.m.  and 
6  p.m.  reports  of  the  previous  day. 

There  is  also  a  Sunday  service  for  the  reception  of  telegrams,  and  for 
the  issue  of  storm  warnings  to  the  coasts  and  forecasts  for  the  Monday 
morning  papers. 

The  Office  also  issues  a  Weekly  Weather  Report,  giving  the  average 
and  extreme  temperatures  and  the  rainfall  values  and  the  total  amount  of 
bright  sunshine  in  each  week,  for  ten  districts  in  Great  Britain  and  Ireland, 
together  with  the  difference  between  these  and  respective  mean  values  for 
the  corresponding  weeks  in  previous  years. 

The  telegraphic  reporters  are  telegraph  clerks,  schoolmasters,  signal- 
men, and  the  like,  and  they  receive  a  remuneration  varying  from  13/. 
to  20/.  a  year. 

A  more  complete  description  of  the  methods  followed  in  this 
department  is  published  in  the  Annual  Reports. 

7^  The  Central  Office,  as  stated  in  §  1®,  is  divided  into  three  general  Tho  ContnU 
heads;  there  is  also  an  administrative  department,  which  attends  to 
correspondence,  accounts,  library,  issue  of  publications,  and  all  routine 
matters.  The  central  observatory  of  the  Office  at  Kew  is  only  distant 
a  few  miles,  so  that  only  few  observations  are  taken  at  the  Office,  which 
is  not  sufficiently  open  for  the  purpose. 

The  subordinate  stations  and  supply  of  instruments  have  been  referred 
to  under  other  heads. 

8®.  The  staff  of  the  Central  Office  is  composed  as  follows : —  The  staff. 


I. — Ocean  Meteorology, 

£ 

Marine  Superintendent  .  .  ^    400 

Assistant  ditto  ....     250 


r  483 


5  Clerks  and  2  Boys   -  -  -2  average  for  last 

L      ^TfQ  years. 

During  the  collection  and  discussion  of  the  synchronous  observations 
for  the  North  Atlantic,  for  a  year  ending  3l8t  August  1883,  a  special 
temporary  staff  has  been  engaged  at  a  weekly  cost  of  (say)  61.  lOs,  Od. 

E  2 
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Publications. 


Mana^ment 
and  inspections. 


Secretary 
Chief  Clerk 


2 


Clerks,    1 
Messenger 


Boy,   Office  Keeper,    and  I 


II. —  Weather  Telegraphy  and  Signals. 

1  Senior  Clerk,  300/.  and  allowance  for  extra  attendance. 
6  Clerks  -  -  1 

2  Boys     -  -    >  1,090/.  average  for  last  five  years. 
1  Messenger         -  J 

The  office  hours  for  this  branch  are  9  per  diem^  with  late  evening  and 
Sunday  attendance.  In  other  branches  of  the  Office  the  hours  are 
8  daily. 

111.— Land  Meteorology  of  the  British  Islands. 

1  Senior  Clerk  -  -  -            -    267 

6  Clerks  -  -  -            O        1,147 

I  Engraver  .  -  -            -  >  average  for  last 

o  Boys   -  -  -  -            -J      five  years. 

IV, — Administration. 

£ 
.    800 
-    333 
385 
average  for  last 
L      ^^^  years. 

This  amount  is  exclusive  of  the  sum  paid  in  fees  to  the  Superintending 
Council,  viz.,  1,000/.  a  year. 

Departments  II.,  III.,  and  lY.  are  under  the  general  management  of 
the  Secretary. 

The  payments  to  the  observers  at  stations  have  been  referred  to  under 
other  heads. 

The  stations  of  the  First  Order,  the  seven  observatories,  receive  a 
regular  annual  allowance  of  about  250/. ;  at  Valencia  the  sum  is  higher. 
The  observers  at  the  stations  of  the  Second  Order  are  all  volunteers. 
The  telegraphic  reporters  are  paid  as.  already  explained. 

9°.  The  list  of  published  books,  &c.  is  printed  on  the  cover  of  each 
publication  of  the  Office. 

In  addition,  lithographed  Daily  Weather  Charts  and  printed  Weekly 
Weather  Reports  are  issued  to  the  number  of  about  500,  more  than  half 
of  which  are  distributed  free. 

The  Hourly  Readings  of  Pressure,  Temperature  (Dry  and  Wet 
thermometers),  Wind  (Direction  and  Velocity),  and  Rain  at  all  the 
seven  observatories  are  printed  and  distributed  with  other  ordinary 
publications. 

No  independent  publications  are  issued  by  the  stations,  with  the 
exception  of  the  results  of  the  observations  by  some  of  the  observatories. 

10^.  The  self-recording  observatories  and  the  anemographic  stations, 
as  well  as  the  telegraphic  reporting  stations,  are  regularly  visited  each 
year  by  the  inspectors  of  the  Office.  The  extra  stations  are  inspected 
as  opportunity  offers.  Of  the  stations  of  the  Second  Order,  some 
belong  to  the  Meteorological  Society  (of  London) ;  these  are  visited  by 
an  inspector  appointed  by  the  Society,  an  allowance  being  made  by  the 
Office  towards  the  cost  of  the  inspection.  The  remaining  Stations  of 
the  Second  Order,  which  are  in  immediate  connexion  with  the  Meteoro- 
logical Office,  are  visited  at  least  once  in  every  two  years  by  the 
inspectors  of  the  Office.  The  Superintendent  of  the  Kew  Observatory 
is  especially  employed  to  inspect  and  report  on  the  self-registering 
apparatus,  and  on  the  photographic  processes  at  the  observatories. 
Extracts  from  the  reports  of  lithe  inspectors  will  be  found  in  the  Annua} 
Reports, 
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Two  of  the  inspectors,  viz.,  for  England  and  Scotland,  each  receive  a 
salary  of  150/.  a  year,  in  addition  to  travelling  expenses. 

11°.  There  are  various  establishments  and  systems  in  the  British  Suppiwuentaiy 
Isles  not  connected  with  the  Central  Office,  the  chief  of  which  are  the  ^^^  *' 
Observatory  of  Greenwich,  the  Radcliffe  Observatory,  Oxford,  and  the 
Bidston  Observatory,  all  of  which  possess  self-recording  instruments ; 
and  the  Meteorological  Society,  for  which  a  special  reply  is  annexed. 
The  British  rainfall  system  counts  as  many  as  2,000  observers. 

The  Scottish  Meteorological  Society  also  possesses  an  extensive 
organisation,  details  of  which  are  given  in  the  "  Journal "  published 
by  that  society. 

In  addition  to  the  subjects  which  fall  under  the  heads  above  men- 
tioned, the  Council  give  attention  to  special  researches  and  experiments 
such  as  those  referring  to  London  fogs,  balloon  observations,  rainfall, 
hygrometry,  atmospheric  electricity,  &c.  Such  investigations  are 
usually  entrusted  to  gentlemen  outside  the  Office,  who  have  special 
knowledge  of  the  subjects  in  question. 

12o.  The  establishment  of  the  Meteorological  Office  may  be  said  to  be  Hwtorical. 
the  outcome  of  the  Brussels  Conference  held  in  1853,  for,  immediately 
after  that  meeting,  the  Royal  Society  urged  upon  the  Government  the 
importance  of  a  uniform  system  of  meteorological  observations  at  sea. 
In  1854  the  President  of  the  Board  of  Trade  resolved  to  establish  a 
Meteorological  Department  in  connexion  with  the  Marine  Department 
of  that  office,  and  appointed  Admiral  (then  Captain  FitzRoy)  as  its 
chief.  Admiral  FitzRoy  began  work  on  a  very  comprehensive  scale,  and 
worked  vigorously  in  the  branch  of  ocean  meteorology  until  1860,  when 
his  attention  was  turned  to  weather  telegraphy.  To  him  is  mainly  due 
the  credit  of  establishing  the  now  genertd  system  of  storm  warning 
signals.  He  died  in  1865,  and  in  1867  the  Government  placed  the 
management  of  the  Office  under  a  Committee  of  the  Royal  Society  with 
a  grant  of  10,000/.  a  year  and  free  printing.  This  Committee  continued 
the  work  of  Admiral  FitzRoy  in  branches  I.  and  II.,  and  added  No.  III. 
(Land  Meteorology).  The  chairman  of  this  Committee  was  Sir  E. 
Sabine.  In  1877  the  Office  was  i-econstituted^  and  placed  under  the 
management  of  the  Meteorological  Council,  who  are  nominated  by  the 
Royal  Society  and  appointed  by  the  Government,  and  dispose  of  an 
annual  grant  at  present  amounting  to  15,300/.  The  first  chairman  of 
the  Council  was  Professor  H.  J.  S.  Smith,  F.R.S.,  in  whose  recent 
death  the  Office  has  sustained  a  very  serious  loss.  The  Royal  Society 
have  now  (March  1883)  nominated  Lieutenant-General  R.  Stracheyi 
C.S.I.,  F.R.S.,  as  chairman  of  the  Council. 


B. — Meteorological  Society^  London, 

1.  The  stations  in  connexion  with  the  Meteorological  Society  were  Definition  of 
organised  with  the  view  of  furnishing  trustworthy  data  for  determining  v»teni. 
the  climate  of  the  British  Isles. 

2.  The  number  of  stations  in  1882  were  25  Second  Order  and  64  Number  and 
dimatological  (Third  Order).  ,  SSStons 

3.  At  the  Second  Order  Stations  the  hours  of  observation  are  9h.  a.m«  Organization  of 
and  9h.  p.m.  local  time.    The  maximum  and  minimum  thermometers  are  s***^^'"' 
read  and  set  at  9h.  pjn.,  and  the  readings  entered  to  the  day  on  which 

they  are  read. 

At  the  Climatological  Stations  the  observations  are  made  once  each 
day,  viz.,  at  9h.  a.m.  The  reading  of  the  maximum  thermometer  is 
entered  to  the  previous  day,  but  the  reading  of  the  minimum  is  entered 
to  the  day  on  which  it  is  read. 
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Special  observa- 
tions. 


Marino  observa- 
tioiii*. 


Weather 
telegraphy. 

The  Central 
Office. 


Tile  staff. 


Publications. 


Management 
and  inspections. 


Supplementary 
remarks. 


Historical. 


The  instructions  issued  to  the  observers  are  those  contained  in 
"  *  Hints  to  Meteorological  Observers,  with  Instructions  for  taking 
^^  ^  Observations  and  Tables  for  their  Reduction.'  Prepared  under  the 
*^  direction  of  the  Council  of  the  Meteorological  Society  by  William 
"  Marriott,  Assistant  Secretary,"  London,  1881. 

All  the  obsei*vations  are  scrupulously  examined,  the  readmgs  at 
each  station  are  first  carefully  compared  with  those  at  the  adjacent 
stations,  and  then  the  readings  on  the  return  are  examined  inter  se.  The 
corrections,  calculations,  and  reductions  are  also^  checked,  all  the  work 
being  gone  over  by  two  separate  computers. 

4.  Special  observations  of  phenological  phenomena  are  made  at 
47  stations,  and  the  results  discussed  by  the  Rev.  T.  A.  Preston  in  an 
annual  report,  which  is  published  in  the  ."  Quarterly  Journal."  The 
list  of  plants,  insects,  birds,  &c.,  to  be  observed  is  given  in  the  **  Instruc- 
tions for  the  Observation  of  Phenological  Phenomena,"  2nd  edition^ 
London,  1883. 

5.  No  observations  are  made  at  sea  for  the  Society,  but  papers 
based  on  such  observations  are  occasionally  read  at  the  meetings  and 
printed  in  the.**  Quarterly  Journal." 

6.  There  is  no  telegraphic  weather  service  in  connexion  with  the 
Society. 

7.  The  Society's  Office  is  at  No.  30,  Great  George  Street,  Westminster. 
The  observers  are  nearly  all  volunteers,  and  provide  their  own  instru- 
ments. 

8.  The  stair  consists  of  the  assistant-secretary,  with  a  salary  of  155/.. 
and  three  computers,  whose  pay  in  1882  amounted  to  101/.  8j. 

All  the  observers  give  their  services  gratuitously  except  one,  who 
receives  a  small  payment. 

9.  The  Society  issues  two  publications,  viz. : — 

1.  "  The  Quarterly  Journal,"  which  contains  the  papers  read  at  the 
meetings,  abstracts  of  the  discussions,  the  Proceedings  of  the 
Society,  and  other  information  ;'and 

2.  "  The  Meteorological  Record,"  which  contains  the  monthly  results 
of  observations  made  at  the  stations  of  the  Meteorological  Society, 
with  remarks  on  tlie  weather  for  each  quarter. 

10.  The  Council  exercise  a  general  supervision  over  the  stations, 
which  are  inspected  by  the  assistant-secretary  every  two  years,  those  in 
the  north  being  visited  one  year  and  those  in  the  south  the  n«xt.  The 
reports  on  the  inspection  are  published  in  the  "  Quarterly  Journal." 

11.  Copies  of  the  daily  observations  from  14  stations  are  supplied  to 
the  Meteorological  Office  for  publication  in  full  in  the  **  Meteorological 
Observations  at  Stations  of  the  Second  Order." 

12.  In  1874  the  Society  commenced  the  organisation  of  a  series 
of  Second  Order  Stations,  at  which  the  observations  are  made  on  a 
uniform  plan,  so  that  the  results  might  be  strictly  comparable  with 
each  other. 

In  addition  to  these,  another  class  of  stations  was  started  on  January 
1,  1880,  viz.,  the  climatological,  at  which  observations  of  the  dry  bulb, 
wet  bulb,  maximum  and  minimum  thermometers,  amount  of  cloud, 
rainfall,  and  weather,  are  made  once  daily  at  9  a.m. 


C. —  fF.  M,  M,  Christie,  Astronomer  Royaly  Royal  Observatory^ 
Greenwich, 

In  the  Meteorological  Section  of  the  Magnetical  and  Meteorological 
Department  of  the  Royal  Observatory,  continuous  photographic  reconl 
is  maintained  of  the  barometer,  of  the  dry  bulb  and  wet  bulb  thermo- 
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meters,  and  of  Thomson's  electrometer;  also  continuous  automatic 
record  of  the  direction  and  pressure  of  the  wind,  and  rainfall  (by  Osier's 
anemometer),  of  the  horizontal  movement  of  the  air  (by  Robinson's 
anemometer),  of  the  duration  of  sunshine  (by  Campbell's  instrument), 
and  of  the  amount  of  ozone. 

Eye  observations  of  the  standard  barometer  and  of  the  standard  dry 
bulb  and  wet  bulb  thermometers  are  taken  daily  at  9  a.m.,  noon,  3  p.m., 
and  9  p.m. ;  also  observations  of  self-registering  maximum  and  mini- 
mum thermometers,  and  of  thermometers  for  solar  and  terrestrial  radia- 
tion. Earth  thermometers  (four,  having  bulbs  respectively  24,  12,  6, 
and  3  French  feet  below  the  surface)  are  read  daily  at  noon.  Eain 
gauges  on  the  ground  and  at  different  elevations  up  to  ol  feet  are  read 
daUy. 

A  general  record  of  atmospheric  changes  is  kept,  and  numerical  esti- 
mations of  the  amount  of  cloud  are  made  at  9  a.m.,  noon,  3  p.m.,  and 
9  p.m. 

Results  dedtfced  from  these  records  and  observation  are  published 
annually  (with  those  deduced  from  the  magnetic  observations)  in  the 
Magneticai  and  Meteorological  Section  of  the  Greenwich  Observations. 

Regular  observations  of  the  principal  magneticai  and  meteorological 
elements  were  commenced  at  the  RoyiJ  Observatory  in  the  year  1840 ; 
the  photographic  process  was  introduced  in  the  year  1848. 

The  Magnetic  and  Meteorological  Department  of  the  Royal  Observa- 
tory is  under  the  direction  of  the  Astronomer  Royal.  The  staff  of  the 
department  consists  of  a  superintendent,  with  salary  ranging  from  320/. 
to  450/.,  and  one  assistant,  with  salary  ranging  fcom  180/.  to  250L  An 
annual  sum  of  230/.  is  allowed  for  the  employment  of  computers. 


D. — G.  M.  Whipple^  Kew  Observatory ^  Richmond,  Surrey, 

In  reply  to  your  circular  of  the  31st  December  1882,  I  have  the 
honour  to  inform  you  that  this  establishment  has  had  no  independent 
meteorological  organisation  since  1867,  at  which  time  it  became  one  of 
the  first-class  stations  of  the  Meteorological  Committee,  and  remains  so 
at  the  present  date. 

This  does  not,  however,  apply  to  the  magneticai  branch  of  the  Obser- 
vatory work,  wtdch  since  1871  has  been  conducted  under  the  auspices  of 
a  committee  of  the  Royal  Society. 


GREAT  BRITAIN  AND  IRELAND.  COLONIES.  A.— CANADA 
•  C  Carpmaelf  Esq.,  Meteorological  Office,  Toronto. 
I  have  much  pleasure  in  forwarding  the  following  statement  in  reply 
to  your  circular  dated  December  31st,  1882  : — 

1.  The  meteorological  system  of  Canada  comprises —  Definition  of 

(i.)  A  central  office  entrusted  bv  the  Government  with  the  sys*®™- 
management,  collection,  and  publication  of  the  meteoro- 
logies observations  of  the   country  and  the  issue    of 
weather  forecasts  and  storm  warnings. 

(ii.)  A  number  of  observing,  and 

(iii.)  Publishing  stations. 

2.  Of  the  observing  stations  there  is  but  one  that  answers  to  the  Number  and 
definition  of  a  Station  of  the  First  Order  contained  in  Appendix  I.  to  the  JgSSnS.**' 
Protocol  of  the  Ninth  Meeting  of  the  Vienna  Conference,  but  there  are 

ten  others  at  which  observations  more  or  less  are  taken  at  regular 
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intervals,  six,  ten,  or  twelve  times  per  day  as  under.  (See  List  of 
Stations.) 

There  are  82  Stations  of  the  Second  Order  ;  and  there  are  91  Stations 
ofthe  Third  Order. 

This  does  not  include  stations  which  merely  send  in  storm  reports  or 
short  statements  of  weather,  used  in  ascertaining  how  far  the  weather 
predictions  are  fulfilled. 

The  following  is  the  list  of  stations : — 

Meteorological  Sebvice.    Dominion  of  Canada. 
Stations  of  the  First  Order,  or  partially  so. 


stations. 


Lat 


Long. 


Renuurki,  Hours  of  Observation,  Ac. 


Toronto  (Central  Office) 


Sydney.  N.8. 
Halifax.  N.8. 

St.  John,  N.B. 

Fredericton.  N.B. 
Montreal     • 
Quebec 

Kingston    - 
Woodstock  - 

Winnepeg  (Man.) 
Westminster.  B.C. 


X4S    88 


46  8 

U  89 

46  17 

46  67 

45  80 

40  4S 

44  14 

43  8 

0  66 

49  12 


o         / 

W19  28 


60  10 

68  86 

66  8 

66  88 

73  85 

71  12 

76  29 

80  47 

97  7 

122  68 


SeU-reoording  magnetograpbs.  thermofin^«ph» 
barograph,  anemograph,  and  sunahine  re- 
corder. Eye  observations  each  second  hour, 
from  6  a.m.  to  midnight  inclusive.  Three 
dailv  observations  for  weather  telef^ruphj. 
Daily  observation  of  actinometer.  winanine 
recorder.  Monthly  determination  of  mag- 
netic dip.    Intensity  and  declination. 

Full  observations  each  second  hour.  Self- 
recording  anemograph.    Sunshine  reooarder. 

Full  observations  each  third  hour.  Self  record- 
ing anemofcraph.  Three  daily  observatiocs 
for  weather  telegraphy. 

Observations  for  temperature  every  second 
hour.  Other  observations  six  timea  daily. 
Self-recording  anemograph. 

Full  observations  at  each  third  hour.  Sel/- 
recording  anemograph.    Sunshine  recorder. 

Full  observations  at  every  fourth  hour.  Self- 
recording  anemograph.    Sunshine  recorder. 

Observations  for  temperature  every  seooad 
hour.  Extremes.  Bain.  &o.  Self-recording 
anemograph. 

Obaervaraons  for  temperature  every  second 
hour.    Extremes.    Bain.  &c. 

Observations  for  temperature  at  each  third 
hour.  Other  observations  three  times  daily. 
Self-recording  anemograph.  Sunshine  re- 
corder. 

Full  observations  at  each  third  how.  Self- 
recording  anemograph.    Sunshine  recorder. 

Full  observations  at  each  third  hour. 


Stations  of  tlie  Second  Obdeb. 

(*)  Have  not  been  supplied  with  barometer. 

(a)  Take  an  extra  observation  for  international  bulletin. 


Station. 


Lat. 

Long. 

o   / 

o   r 

N47  84 

46  47 
60 

47  84 

W62  42 

66  12 
67 
69  7 

46  6 
46  42 
46  22 
44  69 

60  49 
62  41 
68  18 
64  6 

48  60 
46  41 

66   2 
66  89 

47  61 

61   8 

47  89 

47  8 

48  4 
46   4 
45   6 

66  42 

65  29 

66  22 

66  27 

67  4 

Unless  otherwise  stated.  Observations  are  made 
at  7  a  m..  2  and  9  pjn..  Local  Time. 


NEWPOUKDLAjrD : 

St.  John's 
St.  Pierre  (a)      - 
Notre  Dame  Bay 
Chanvel  -         •         . 

Novi.  Scotia.  : 
Baddeck  - 
Picton      - 

Truro       -  -  . 

Windsor  (a) 

Tarmouth 
New  Glasgow  (♦) 

New  Bbuvswick  : 
Bird  Eocks  (Magdalen 

Islands). 
Bathunit  (a)      - 
Chatham .  .  - 

Dalhousie  (a)     • 
Point  Le  Preaux  (•)     - 
St.  Andrews 


8.87  ajn.,  AJS7.  pan.,  8.87  p.m. 

10  a.m..  4  p.m. 

8  a.m..  2  and  8  p.m. 

8  a.m.,  2  and  9  p.m. 


49      8  a.m.,  2  and  9  pan. 


Self-recording  anemograph*  and  self-recordiiv 

rain  gauge. 
6.60  ajQ.,  2.60  and  lOJM).  Toronto  time. 


64S0  ajn.,  2JJ0  and  10.60  pjn.,  Toronto  time* 

7.46  a.m.,  2  and  7  pjn. 

6.60  a.m..  2JS0  and  10.60  p.m.,  Toronto  time. 

6.60  a.m.»  2.50  and  10.60  pan.,  Toronto  time. 
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Stations  of  the  Second  Order. — continued. 


station. 


PsiircB  Edwuid's 

ISULVD  : 

Cluurlottetown   • 

TTilimiyn^niiMg  (*) 

QUBBBC : 

Antioosti  • 
Chioontimi 
Cranbourne 
Danville  (•) 
Pather  Point      • 
Huntingrdon 
Quebec  Ob«y 
Richmond  (*)    • 

Hudson's  Bat  : 
Fort  Albany 
Moose  Fort  (a)  - 
York  Factonr  (a) 
Marten's  Falls  - 

Oktabio: 
Biniam    - 
Bancroft  - 
Barrie      - 
Beatrice  (*) 
Brampton  (*)     - 
Oonestcwo 
Comwiul  (a) 
Durham  (*) 
Desoronto 
Efinnemont  (*)     - 
Fitzro^  Harbour 
Oodench  - 
Granton  (a) 
Gravenhurst  (*) 
Guelph     • 
Hamilton  (a)     - 
Huntsville 
Kincardine 
Kingston - 

Lindsay  - 
MonntTorest  (a) 
Mamainae 
Ottawa    - 
Pany  Sound 

Pembroke 
Peterbgronish  (a) 
Pbnetanguiahew 
Point  Clark  (•)  . 
Port  Dover 
Port  Stanley 

Prince  Arthur's  Landing 
Rockliffe  -  •  . 

Saugoen   -  .  . 

Simooe     -  .  . 

Stratford  (a)      - 
Strathroy 
Welland  (•) 
Windsor  - 

HABITOBi.  AVD  NoBTH- 

Wbst  Tbbbitobt  : 

"Winnipeg 

Poplar  Heights 

Btoney  Mountain 

Rapid  City 

Oak  Lake 

St.  Andrew 

Battleford 

Fort  Calgary 

Edmonton 

Humbolt  - 

Munnndosa 

Fort  Dunvemn  (*) 
B.C.  Spence's  Bridge  (•) 
B.C.  Grand  PnOrieC*) 


Lat. 


46  14 

46  48 

4»  24 

48  2fi 

46  82 

40  47 

48  81 

45  6 

46  48 
46  40 


62  12 

61  16 

67  0 

61  80 


48  2 

46  1 

44  68 

46  8 

43  41 


4S 
46 
44 


44  11 

44  0 

45  80 

48  45 

48  12 

44  64 

48  83 

48  16 

46  80 
44  11 
44  14 

44  20 

48  68 

417  80 

46  26 

46  19 

46  60 

44  17 

44  46 

44  6 

45  47 
42  40 

48  27 

46  12 
44  80 

42  50 

43  28 
42  56 
42  69 
42  19 


49 
50 
60 
50 
49 
50 


62  41 

50  56 

58  14 

52  12 

60  14 

56  P 

50  25 

60  28 


Long. 


63  10 

64  2 


70  87 
72  1 
68  28 
74  10 

71  18 

72  88 


82  6 

88  56 

98  26 

86  80 


81  56 

77  60 
79  40 


80  81 

74  48 

80  60 

77  4 

80  57 
76  14 

81  43 
81  21 

79  20 

80  16 
79  68 

79  8 

81  87 
76  29 

78  46 

80  44 

84  50 

76  41 

80  00 

77  7 

78  18 

79  56 

81  44 

80  18 

81  18 

89  12 

77  66 

81  21 

80  21 


79  17 
83   8 


97  7 

97  47 

97  12 

100  0 

100  86 

97  0 

108  80 

118  46 

113  88 

105  10 

99  47 

118  20 
121  80 

119  48 


Unless  otherwise  statad.  Observations  are  made 
at  7  a.m.,  2^  and  9  p.m.,  Local  Time. 


6.50  a.m«  2JS0  and  10i>0  p.m.,  Toronto  time. 

Self-recording  anemograph. 
10  a.m.,  4  and  10  pjn. 


6.60  ajn.,  2JH)  and  lOJM  p.m.,  Toronto  time. 

6.50  a.m.,  2.60  and  10.60  p.m.,  Toronto  timei 
6.50  ajn.,  2.50  and  10.60  p.m.,  Toronto  time. 

8  a.m.,  2  and  7  p.m. 
7  ajn.,  2  and  7  p.m. 

7  a.m.,  1  and  9  pjn.   Sunshine  recorder. 
7  a.m.,  1  and  9  p.m.    (Sunshine  recorder.) 

7  a.m.,  1  and  9  p.m. 

7  a.m.,  1  and  9  p.m. 

7  a.m.,  11  p.m. 

6.50  ajn.,  2.60  and  lOJH)  pjn.,  Toronto  time. 

Sunshine  recorder. 
Sunahine  recorder. 


7  a.m.,  1  and  9  pan. 

6JJ0  ajn.,  2.50  and  10.50  pan.,  Toronto  time. 

Self-recording  anemograph. 
7  a.m..  land  9  p.m.    Sunahine  recorder. 
Dow 


6.60  a.m..  8.60  and  10.60  ^.m^  Toronto  time. 
Do.  Self-recording  anemo- 

Do.  T- 

Do. 
6UM>  a.m.,  2.60  and  10.60  p.m.,  Toronto  time. 
7  a.m.,  land  9  p.m. 

Do.  Sunshine  recorder. 

7  a.m.,  1  and  9  pjn. 

Do.  Sunahine  recordor. 


7  ajn.,  1  and  9  p.m. 

8  ajn.,  1  and  9  p.m. 


1  p.m.,  9  p.m. 

8  a.m.,  2  and  9  p.m. 

0.2B  p.m.,  8.23  p.m. 

1.7  p.m.,  9.7  p.m. 

5.27  a.m.,  1.27  and  9.27  p.m. 

7  a.m.,  land  9  p.m. 
7  ajn.,  1  and  8  p.m. 
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Stations  of  the  Third  Ordbr. 
(b,)  Supplied  with  Maximum  and  Minimum  Thermometers. 


station. 


Remarks. 


Cow  Bay     - 
Little  Glaco  Bay  (a) 
Whito  Point 
Brond  Cove  (6) 
Port  Hantings 
Antisoiiistic  (6) 
i>oreiiefiter  - 
Moncton  (6) 
Hampton    - 

St.  Francois  (6) 
Baniston     - 
Brome  (6)  - 

'L*0riginal(6) 
Lodi- 

Lunenberg  - 
Edwardsburg 
Metcalfe     - 
Aufrusta 
Merrickville 
Addison 
Rfiufrew 
Northcote  (b) 
Newburgh  - 
Clontarf      . 
No^^vood  (b) 
Lakefleld  (6) 
Port  Hope  - 
£nnismore  - 
Mattawa  (b) 
Hampton    - 
Onbawa  (6) 
Kirkfleld     - 
Brecbiu  (6) 
Bracebrid^ 
St.  Cathermo'8 
Georgina     - 
Orillia 
Newmarket 
Port  Credit  - 
North  Qlanford 
Georgetown 
Brantford  (6) 
Fergus 
Otterville    - 
Owen  Sound  (6) 
Presque  Isle 
Inifersoll     - 
Listowell    - 
St.  Thomaa  - 
Brussels 
Wilton  Grove 
Egmondville 
Delaware     - 
Seafortb 
Lucan 
Hensall 
Ailsa  Craig  - 
Zurich  (6)  - 
Colbonie 
r»lencx)e 
(lodorich  and  House 
Thamesville 
Florence 
Sarmia 
Stoney  Point 
Cottam 
Tocumsek    - 
IVlaidstone  - 
Amherstburg 

Nicola  Lake 
Csiche  Creek 
Hope 

Dougl&s  Lake 
Lillooct  (6) 
Soda  Croek  (6) 
Langley 


N46  8 
46  12 
46  52 
46  17 
46  99 
46  38 
46  55 
46  6 
46  S3 

46  13 
46  6 
46  12 

46  88 
46  12 
46  4 
44  60 
46  16 
44  47 
44  67 
44  41 
46  26 
46  30 
44  19 
44  23 
44  22 
44  25 

43  66 

44  23 
46  16 
43  67 

43  33 

44  32 
44  30 
46  1 

43  10 

44  19 
44  34 
44  2 
43  34 
43  11 
43  39 
43  10 

43  42 

42  57 

44  34 
44  42 

43  2 
43  41 

42  47 

43  44 

42  66 

43  31 

42  63 
4:^32 

43  10 
43  26 
43  8 
43  24 
43  45 

42  45 

43  45 
42  32 
42  39 
42  69 
42  19 
42  7 
42  19 
42  13 
42  6 

60  16 
60  49 
40  23 
50  37 
60  42 
52  20 
49  11 


W69  62 

69  58 

60  22 

61  12 
61  24 
61  69 
64  32 

64  49 

65  50 

70  48 

71  28 

72  84 

74  42 

75  2 
75  2 
75  25 
75  28 

75  42 

76  62 

75  64 

76  39 
76  46 

76  63 

77  9 

77  59 

78  15 
78  20 
78  27 
78  41 
78  47 
78  52 

78  67 

79  10 
79  17 
79  17 
79  18 
79  24 
79  29 
79  36 
79  67 

79  68 

80  21 
80  24 
80  37 
80  55 
80  56 
80  67 

80  58 

81  18 
81  14 
81  17 
81  26 
81  26 
81  26 
81  27 
81  32 
81  36 
81  38 
81  38 
81  43 

81  43 

82  1 
82  1 
82  24 
82  38 
82  46 
82  54 
82  54 
S3  7 

120  43 

121  27 
121  28 

121  30 

122  2 
122  19 
122  32 


Sunshine  Recorder. 


Anemometer. 


Anemometer. 


Digitized  by 


Google 


75 


Stations  of  the  Tamo  Qrdeb. — continued. 


Station. 

Lat. 

Long. 

Remarks. 

Clinton        -          -          - 
Ladwen  Landing  (6) 

Cape  Magdalen      - 
Capo  Chalte 
Point  des  Monts    • 
Bicquet       • 

o       / 

61    6 
49    6 
49    6 
49  52 
40  16 
49    6 
49  20 
48  25 

o        / 

122  48 

123  4 
61  43 

64  32 

65  20 

66  45 

67  22 

68  53 

Tri-daily     observations     of     temperature, 
,    weather,  directions,  and  character  of  wind, 
rain,  fog.  Ac.  are  ftimished  by  these  light- 
house stations  monthly. 

All  Stations  report  as  to  Thunder,  Lightning,  Aurora,  Seasonal 
Events,  &c. 


Meat  Cove,  C.B.     - 

Etang  du  Nord 

Orosse  Isle,  N.  extremity 

of  Magdalen  Island. 
Amherst  Isle 
East  point  Anticosti 
West  point  Anticosti 
CajK)  Rosier 


46  58? 

60  26? 

>j 

47  24 

61  57 

? 

y 

47  13 

61  58 

40    6 

61  43 

49  62 

64  32 

48  52 

64  12 

■^ 

Reports  are  received  by  telegraph  twice  daily 
from  these  stations  as  to  weather,  wind,  fog. 
and  ice  in  the  spring  of  the  year. 


3.  At  each  station  of  the  First  Order  there  is  a  superintendent  and  Organiwition  of 
two  or  three  assistants,  paid  from  the  Central  Office.  stations. 

The  stations  of  the  Second  Order  are  for  the  most  part  unpaid,  and  no 
regular  assistants  are  employed  except  at  a  few  stations  in  connexion 
with  the  telegraph  system.  The  hours  of  observation  at  these  stations 
are  7h.  a.m.,  2h.  p.m.,  and  9h.  p.m.,  local  time,  except  where  otherwise 
stated  in  the  above  list.    (See  2.) 

The  Stations  of  the  Third  Order  are  all  volunteer  stations,  and  except 
where  otherwise  stated  in  the  above  list,  the  observations  are  only  of 
rain  and  general  phenomena,  the  measurements  for  rain  being  taken  at 
7h.  a.m. 

The  Instructions  supplied  to  the  observers  are  those  issued  by  this 
office.  They  agree  substantially  with  there  commendations  of  the  Vienna 
Conference. 

The  psychrometrical  tables  employed  are  taken  from  the  Smithsonian 
meteorolc^ical  tables,  except  those  for  the  humidities  at  low  temperatures, 
which  have  been  calculated  in  the  Central  Office  for  every  tenth  of  a 
degree  of  diiference  between  the  wet  and  dry  thermometers  from  the 
data  given  by  Regnault  in  his  **  Relations  des  Experiences." 

The  reduction  of  the  barometer  to  sea-level  is  effected  by  means  of 
tables  calculated  for  each  station  (generally  for  every  second  degree  of 
temperature  and  every  two-tenths  of  an  inch  of  the  barometer)  by  means 
of  the  formulae  contained  in  a  paper  "  On  the  Reduction  of  the  Baro- 
meter to  Sea-Level,"  by  Charles  Carpmael,  which  are  based  on  La  Place's 
formulae,  the  barometric  constant  being  taken  as  60345*51  English 
feet,  and  the  coefficient  for  the  expansion  of  air  as  ^J^. 

On  the  receipt  at  the  Central  Office,  the  weekly  and  monthly 
abstracts  from  the  different  stations  are  subjected  to  an  examination 

(i.)  As  to  any  apparently  improbable  entries, 


(ii.)  By  comparison  'with  other  stations, 


As  to  the  proper  application  of  index  correction,  reduction  to 
32°,  and  sea-level,  and  ordinary  arithmetical  errors. 

4.   Special  observations,^  such  as  of  thunderstorms,  hail,  periodical  J^**^^  ^*^'®^^ 
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Marine  observa- 
tiunii. 
Weather 
telegraphy. 


phenomena,  the  return  of  the  seasons,  &c.  are  taken  at  all  the  ahoYe 
183  stations. 

5.  No  observations  at  sea. 

6.  Telegraphic  reports  are  received  in  cypher  at  the  Central  Office 
three  times  a  day  of  the  readings  of  the  barometer  (reduced  to  sea- 
level),  the  temperature  of  the  air,  the  dew-point,  the  state  of  the  weather, 
the  direction  and  velocity  of  the  wind,  the  kind,  amount,  and  direction 
of  motion  of  the  upper  and  lower  clouds,  the  amount  of  rainfall  during 
the  preceding  eight  hours,  and  in  the  morning  the  lowest  temperature 
since  last  report. 

The  stations  in  Canada  which  send  the  three  reports  are  Sydney, 
Halifax,  and  Yarmouth,  N.S.,  Chatham,  N.B.,  South- West  Point,  Anti- 
costi.  Father  Point,  Quebec,  and  Montreal  (Quebec),  Rocklifie,  Kingston, 
Toronto,  Poi-t  Stanley,  Saugeen,  Parry  Sound,  Prince  Arthur's 
Landing  (Out.),  Winnipeg  (Man.),  and  Charlottetown  (P.E.I.) ,  send  the 
morning  report  only.  Telegrams  are  also  received  every  morning  irom 
seven  stations  on  the  Gulf  of  St.  Lawrence,  giving  the  direction  and 
estimated  force  of  the  wind  and  the  state  of  the  weather  ;  in  the  spring 
the  amount  and  direction  of  flow  of  the  ice  is  added.  These  seven 
stations  are — Meat  Cove,  N.S.,  Etang  Du  Nord,  Grosse  Isle,  Amherst 
Island  in  the  Magdalen  Islands,  East  Point  and  West  Point,  Anticosti, 
and  Cape  Kosier,  Quebec. 

In  addition  to  these  reports  from  Canadian  stations,  reports  are 
received  in  the  morning  from  61,  in  the  afternoon  from  44,  and  in  the 
evening  from  49  stations  of  the  United  States  Signal  Service. 

The  observations  on  which  these  reports  are  based  are  taken  at 
6.50  a.m.,  2.50  p.m.,  and  10.50  p.m.,  Toronto  civil  time. 

The  reports  as  soon  as  received  are  charted,  and  probabilities  made 
out  for  the  ensuing  24  hours ;  and  in  cases  where  it  is  deemed  prac- 
ticable the  probabilities  have  been  extended  for  two  or  three  days.  The 
probabilities  made  out  at  midnight  are  given  to  the  Associated  Press  for 
publication  in  the  morning  papers,  and  are  also  posted  up  at  every 
telegraph  office  and  railway  station  in  the  country  (about  1800).  A 
sufficient  number  of  the  bulletins  for  the  purpose  of  verification  after 
having  been  posted  are  forwarded  to  the  Central  Office  with  a  short 
notice  on  the  back  showing  how  far  the  actual  weather  experienced  has 
agreed  with  the  forecasts.  The  probabilities  made  out  from  the  morning 
map  are  forwarded  to  the  Associated  Press  for  publication  in  the  after- 
noon papers.  Those  made  out  from  the  afternoon  map  are  not  published* 
the  reports  being  only  used  for  purposes  of  storm  warnings  and  for 
answers  to  special  inquiries. 

Warnings  of  storms  are  issued  when  deemed  necessary  to  the  following 
ports  :-^ 


Inland  Lakes 

CoUingwood. 
Midland. 
Owen  Sound. 
Presqu*  Isle. 
Saugeen. 
Kincardine. 
Bayfield. 
GU)derich. 
Tanna. 
Port  Burwell. 
Amherstburg. 
Port  Stanley, 


Stations, 

Port  Dover. 
Port  Gulhorne. 
Port  Dalhousie. 
Burlington  Beach. 
OakviUe. 
Port  Credit. 
Toronto. 
Cobourg. 
Port  Hope. 
Kingston. 
Picton. 
Deseronto. 
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St,  Lawrence  River  and  Gulf, 

Montreal.  Chatham. 

Quebec.  i  Charlottetown. 

Father  Point.  Pioton. 

Gaspe,  Point  du  Chene. 

Perse.  Dalhousie. 

Bathurst. 

Atlantic  Sea  Coast, 

North  Sydney.  Liverpool. 

Louisburg.  Yarmouth. 

Cow  Bay.  Digby. 

Glace  Bay.  St.  Andi-ews.  - 

Port  Hastings.  Point  le  Preaux. 

Halifax.  St.  John. 

The  warnings  are  signalled  by  means  of  drums  and  cones,  and  are 
arranged  to  indicate  the  direction  as  well  as  the  force  that  is  expected 
as  per  code  appended  hereto.  In  addition,  to  this  publication  by  signal, 
written  notices  are  posted  giving  more  detailed  information  as  to  the 
expected  changes  in  the  wind  and  weather. 

Directions  to  Mariners  with  reference  to  Canadian  Storm 
Warnings,  issued  for  Quebec  and  the  Maritime  Provinces. 

Fig.  No.  I.,  Cone  inverted. — Tliis  signal  indicates  "  moderate  gale  is 
expected  probably  at  first  from  an  easterly  direction." 

Fig.  No.  II.,  Cone  upright. — ^This  signal  indicates  **  moderate  gale  is 
expected  probably  at  first  from  a  westerly  direction." 

Fig.  No.  IIL,  Drum  above  inverted  cone. — ^This  signal  indicates 
"  Fresh  to  heavy  gale  is  expected  probably  at  first  from  an  easterly 
direction." 

Fig.  No.  IV.,  Drum  below  upright  cone. — This  signal  indicates  "  Fresh 
to  heavy  gale  is  expected  probably  at  first  from  a  westerly  direction." 

The  Cone^  when  hoisted  by  itself,  indicates  that  it  is  expected  that 
the  wind  will  attain  a  velocity  of  30  miles  an  hour,  but  will  not  exceed 
40  miles  ;  and  it  is  not  intended  than  an  ordinarily  well  found  vessel 
should  stay  in  port,  but  simply  as  a  warning  to  mariners  that  strong 
winds  are  expected  from  the  quarter  indicated. 

The  Drum  will  always  be  hoisted  when  the  velocity  of  the  wind  is 
expected  to  exceed  40  miles  an  hour. 

The  night  signal,  corresponding  to  Nos.  1  and  3,  is  two  white  lanterns 
hanging  perpendicularly. 

The  Night  signal,  con*esponding  to  Nos.  2  and  4,  is  two  white  lanterns 
hanging  horizontally. 

Note  I. — Mariners  will  be  able  to  obtain  further  information  from  Dram  Agents, 
or  by  consulting  the  daily  probabilities. 

Note  II. — Mariners  must  always  bear  in  mind  that  the  storm  signals  are  merely 
cautionary  and  do  not  necessarily  mean  that  a  storm  will  occur  at  the  place  where 
the  signal  is  displayed,  but  that  one  is  expected  either  there  or  within  such  a  distance 
that  vessels  leaving  port  would  be  liable  to  be  caught  in  it. 

NoTB  III. — The  new  signals  will  be  issued  and  used  at  all  Canadian  Storm  Signal 
Stations  in  Quebec  and  the  Maritime  Provinces  on  and  after  July  15  next. 

C.  Carpmael. 
Meteorological  Office, 

Toronto,  July  1,  1882. 

During  the  winter  warnings,  are  telegraphed  to  the  managers  of  all 
the  railways  in  the  country,  when  heavy  snowstorms  or  much  drifting  of 
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snow  is  expected.  Occasionally  during  the  harvesting  season  extended 
predictions  have  been  issued  for  the  benefit  of  farmers  for  as  much  as 
three  days  in  advance. 

7.  The  Central  Office  of  the  system  is  stationed  'at  Toronto. — 
The  staff  consists  of  a  superintendent,  deputy  superintendent,  three 
observers,  an  inspector,  two  probability  officers,  one  photographer,  and 
three  clerks,  besides  office  boys,  who  are  employed  in  copying,  and  a 
messenger.     There  are  also  two  telegraphic  operators. 

The  office  is  situated  in  the  grounds  of  the  Magnetic  Observatory,  the 
director  of  which  is  also  the  superintendent  of  the  meteorological 
system.  The  three  observers  above  mentioned  are  also  on  the  obser- 
vatory staff. 

There  are  no  subordinate  centres  for  management  and  collection  of 
observations,  the  wjiole  of  the  observations  being  sent  direct  to  the  Central 
Office,  where  all  the  work  is  supervised,  sums  and  means  obtained,  and 
results  compiled  for  publication.  The  Central  Office  also  undertakes  to 
supply  instruments  and  stationery  to  all  stations  of  the  system.  The 
instruments  are  tested  and  compared  with  standards  at  the  observatory. 

8.  The  pay  of  the  staff  at  the  Central  Office  is  as  follows  : — 

$ 

♦Superintendent     -             -            -  -  400-00 

3  Observers,  ;?500, 400,  WOO       -  -  1200-00 

Deputy  superintendent     -            -  -  1000-00 

Inspector              ...  -  800-00 

2  Probability  officers,  j?700  and  j?680  -  1380-00 
Photographer       -            -            -  .  570*00 

3  Clerks,  $bO0,  ^550,  j?432           -  -  1482-00 

At  first-class  stations  the  pay  for  superintendent  and  assistants  varies 
from  $1^  to  $^Q0. 

9.  The  publications  issued  by  the  Central  Office  are  :— 

"  Monthly  Weather  Review." 

"  Annual  Report." 

"  Annual  Comparative  Table." 

In  addition  to  these,  monthly  and  quarterly  tables  are  compiled  in  the 
Central  Office  for  the  Ontario  Bureaus  of  Industries,  and  a  weekly- 
resume  for  the  Board  of  Health,  which  tables  are  published  in  the 
reports  of  these  bodies.  • 

The  independent  publications  of  the  principal  stations  are : — 
Montreal,  monthly  abstract  of  principal  daily  readings. 
St.  John  N.B*9  annual  statement. 
Halifax  do.  do. 

Charlottetown        do.  do. 

10.  The  control  of  the  whole  system  is  entrusted  to  the  superinten- 
dent, and  the  stations  are  inspected  as  often  as  is  found  practicable, 
either  by  the  superintendent,  deputy-superintendent,  or  inspector.  The 
stations  in  British  Columbia,  Manitoba,  and  the  far  North  West,  with 
the  exception  of  Fort  Garry,  Minnedosa,  Oak  Lake,  Stoney  Mountain, 
and  Rapid  City,  have  never  been  inspected ;  the  instructions  having 
been  given  entirely  by  the  printed  volume,  supplemented  by  letters  when 
necessary. 

12.  Historical  Summary  (1869  to  1871).— In  the  latter  pai-t  of  the 
year  1869,  Professor  Kingston,  Director  of  the  Magnetic  Observatory, 
Toronto,  addressed  himself  by  letter  and  circular  to  fiiose  already  taking 


*  The  superintendent  also  receives  a  salary  as  Director  of  the  Magnetic  Obser- 
vatory, and  the  three  observers  are  likewise  on  the  observatory  staff. 
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meteorological  observations  in  various  parts  of  the  country,  and  to  those 
thought  likely  to  take  part  in  the  work,  requesting  their  co-operation 
with  a  view  to  organising  some  regular  system. 

From  October  1869  until  the  spring  of  1871  meteorological  work  in 
Canada  was  carried  on  by  volunteer  organisation,  and  the  instruments 
were  either  provided  from  private  sources,  or  lent  from  the  observatory, 
Toronto,  The  work  of  organising  new  stations  as  well  as  of  discussing 
and  compiling  the  observations  was  performed  gratuitously  by  the 
director  and  assistants  of  the  observatory. 

(1871). — ^In  the  spring  of  1871  a  grant  of  j^5,000  was  obtained  from 
the  Government ;  the  greater  part  of  this  was  appropriated  in  the 
establishment  of  five  chief  stations,  the  remainder  to  the  purchase  of 
instruments  for  ordinary  stations,  and  for  stationery,  printing  instruc- 
tions, forms,  &c.  This  grant  was  afterwards  supplemented,  and  the 
total  expenditure  for  the  fiscal  year  ending  June  30th,  1872,  amounted 
to  ^7,870. 

(1872.)  In  the  year  1872  a  few  stations  began  to  report  three  times  a 
day  to  Toronto  by  telegraph.  These  reports,  together  with  that  from 
Toronto,  were  forwarded  regularly  by  telegraph  to  Washington,  and  in 
return  reports  from  15  stations  in  the  United  States  were  forwarded  to 
Toronto.  The  Washington  office  also  undertook  to  furnish  warnings  of 
storms  approaching  the  inland  lakes  and  the  Canadian  Sea  Coast. 

The  Parliamentary  grant  for  the  year  ending  June  30th,  1873,  was 
^10,000. 

(1873.)  Three  stations  in  Canada  were  added  in  1873  to  the  list  of 
those  reporting  by  telegraph  to  Toronto,  and  the  reports  from  the 
United  States  were  received  twice,  instead  of  once  a  day. 

The  Parliamentary  vote  for  the  year  July  1st,  1873,  to  July  1st,  1874, 
was  ;8f37,000, 

(1874.)  In  1874  thirty-five  stations  were  provided  with  masts  and 
drums  for  the  display  of  storm-warning  signals. 

(1876.)  During  the  summer,  and  until  the  close  of  navigation,  a 
weather  chart  was  issued  daily,  and  was  posted  up  at  the  Marine 
Exchange  Board,  Toronto. 

In  the  beginning  of  September  1876,  arrangements  having  been  made 
with  the  Chief  Signal  Officer,  Washington,  whereby  reports  from  a  much 
larger  number  of  stations  in  the  United  States  were  forwarded  to 
Toronto  three  times  a  day,  this  office  began  to  issue  its  own  warnings 
instead  of  depending  upon  the  Washington  Office, 

Daily  forecasts  were  regulaiiy  furnished  to  the  Toronto  papers  from 
October  of  this  year,  and  from  December  to  the  telegraph  companies,  who 
forwarded  them  to  the  various  newspapers  in  Ontario  and  in  Montreal. 

(1877.)  In  January  1877,  a  "  Monthly  Weather  Review "  was  first 
issued  towards  the  end  of  the  year,  the  daily  weather  forecasts  were 
furnished  by  telegraph  to  95  stations  in  various  parts  of  the  Dominion. 

(1880.)  On  January  31st,  1880,  Professor  Kingston,  who  had  had  the 
superintendence  of  the  service  from  its  first  establishment,  was  compelled 
through  failing  health  to  retire,  and  was  succeeded  by  Mr.  Charles 
Carpmael.  During  1880  arrangements  were  made  with  several 
railway  companies  for  posting  forecasts  at  all  their  stations  ;  and  with 
others  for  posting  them  at  their  principal  stations  only.  The  number  of 
telegraph  offices  at  which  the  forecasts  were  posted  was  also  increased  to 
300,  and,  for  the  first  time,  predictions,  extending  over  two  or  three 
days,  were  issued  for  the  benefit  of  farmers. 

(1881.)  In  July  1881,  a  system  of  storm  warnings  was  inaugurated  on 
the  inland  lakes,  whereby  the  direction  as  well  as  the  approximate  force 
of  the  wind  is  indicated. 
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(ISS2.)  In  1882  arrangements  were  made  with  telegraph  companies 
whereby  forecasts  issued  at  midnight  are  posted  early  in  the  morning  at 
every  telegraph  station  (about  1,800)  in  the  country.  In  the  month  of 
July  of  the  same  year  the  new  system  of  storm  warnings  was  extended 
to  the  sea-coast.  These  measures  greatly  increased  the  interest  taken 
by  the  public  in  the  work  of  the  office,  and  the  number  of  volunteer 
observers  has  since  been  rapidly  and  steadily  on  the  increase. 

The  Parliamentary  vote,  which  had  been  for  several  years  ,^37,000, 
was  for  the  fiscal  year  beginning  July  1882  increased  to  ;^40,000. 
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GREAT  BRITAIN  AND  IRELAND.      COLONIES.     B.— CAPE 
OF  GOOD  HOPE. 

Wi  Ellerton  Fry^  Esq,,  Meteorological  Commission,  Cape  of  Good 

Hope. 

At  the  request  of  the  members  of  the  Meteorological  Commission  I 
beg  to  send  you  the  following  information  in  reply  to  your  circular  of 
31st  December  1882: 

1.  The  Meteorological  Commission  is  an  honorary  body  appointed  by 
the  Colonial  Government.  The  funds  at  the  disposal  of  the  Commission 
were  until  recently  260/.  per  annum,  which  small  sum  had  to  suffice  for 
purchase  of  instruments  and  salary  of  secretary.  During  the  last  three 
years  an  extra  sum  of  250/.  per  annum  has  been  voted  to  enable  the 
secretary  to  make  a  tour  of  inspection  of  stations,  and  in  1882  a  special 
vote  of  100/.  was  made  to  defray  the  expense  of  purchasing  some  self- 
recording  instruments.  Many  of  the  rain-gauge  stations  are  at  gaols, 
and  the  gaoler  is  instructed  by  Government  that  it  is  part  of  his  duty  to 
read  the  gauge. 

The  meteorological  system  in  Cape  Colony  consists  of  (i.),  our  well- 
equipped  station,  the  Royal  Observatory  supported  by  the  Imperial 
Government,  (ii.)  A  varying  number  of  stations  in  the  colony  supplied 
with  instruments  by  the  Meteorological  Commission  of  the  colony, 
(iii.)  Alarge  number  of  stations  supplied  by  the  Crown  Lands  and  Public 
Works  Department,  with  rain-gauges  only. 

2.  The  geographical  positions  are  given  in  the  Annual  Report  of  the 
Meteorological  Commission. 

3.  Hours  of  observation  at  Royal  Observatory,  6h.  a.m.,  lh.22m.  p.m., 
and  lOh.  p.m. ;  elsewhere  generally  8h.  a.m.  and  8h.  p.m.  Copy  of 
instructions  to  observe  is  endosed  herewith.  Some  tables  of  reduction 
are  given  in  the  annual  report. 

6.  Under  consideration. 

7.  The  Royal  Observatory  is,  by  permission  of  the  Astronomer 
Royal  of  the  Cape,  the  Central  Office. 

8.  The  observers  gave  their  services  gratis, 

9.  The  Commission  publish  a  report  once  a  year.  The  late  Astro- 
nomer Royal  here,  Mr.  Stone,  published  results  of  the  records  of  the  Royal 
Observatory. 

11.  The  secretary  of  the  Commission  inspects  as  far  as  practicable  all 
stations  once  a  year. 

12.  From  1862-1868  a  Commission  was  in  existence  which  published 
reports.  From  1868-1875  the  Commission  did  not  print  any  report.  The 
present  system  began  in  1876  and  the  annual  reports  if  examined  con* 
secutively  show  a  progressive  increase  in  number  of  observations.  Since 
the  organisation  of  inspection  it  is  believed  that  the  quality  of  the  ob- 
servations has  been  improved. 
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GREAT  BRITAIN  AND  IRELAND.  COLONIES.  C— CEYLON. 

J.  Stoddarty  Esq.y  Surveyor  GeneraVs  Office^  Colombo^  Ceylon, 

1.  Complete  meteorological  observations  are  takea  at  thirteen  stations  Definition  of 
in  Cejlon ;  three  of  which  are  inland  hill  stations,  two  inland  stations  in  "^^"^ 
the  low  country  and  eight  coast  stations.    Partial  observations  are  taken 

at  one  inland  station  on  the  plains.  Rainfall  only  is  registered  at  55 
stations.  These  observations  are  forwarded  monthly  to  the  head  office 
in  Colombo  where  the  monthly  averages  are  tabulated  and  published. 

2.  The  whole  of  the  Ceylon  stations  are  of  the  Second  Order,  and  are  Number  and 

situated  as  follows : —  poaitioni  of 

stations. 


Lat. 


Long. 


Height 


iblombo  - 
Batnapura 
Puttalam 
Auuradhapura    - 

Jaffna 

Trincomaleo 

Batticaloa 

Hambantota 

Qalle 

Kandy      - 

Nuwara  Eliza     - 

Badulla   - 

Vavonia  Vilan  Kulam 


o     / 

o     / 

Feet. 

6  66- 

N.79  59  B. 

40 

6  42 

«80  24    „ 

109 

88 

«  79  60    „ 

11 

8  22 

,,80  23    „ 

812 

8  59 

,.79  65    „ 

12 

9  40 

«79  56    „ 

9 

8  S8 

n  81   15     „ 

175 

74S 

»  81  44    „ 

26 

67 

«8i7  ; 

40 

61 

H  80  14    „ 

48 

7  18 

«80  40    ,.. 

1,650 

6  69 

.80  6      „ 

6.240 

6  59 

*  81  5      „ 

2.226 

P 

? 

? 

Coast. 

Inland. 

Coast 

Inland. 

Coast 


HifL 

M 

Inland. 


3.  The  observations  taken  daily  at  9h.30m.  a.m.  and  dh.  30m.  p.m.,  are  organization  of 
entered  into  a  rough  book  from  which  the  monthly  sheet,  almost  similar  atotions. 

to  the  form  published  in  Colonel  Sir  Henry  James'  Instructions  for 
taking  Meteorological  Observations,  is  prepared.  Instructions  prepared 
by  Colonel  Fyers,  R.E.,  are  supplied  to  the  observers.  Glaisher's  tables 
are  used  for  the  reduction  of  the  observations. 

The  rough  books  and  monthly  sheets  are  forwarded  to  the  head  office 
at  Colombo,  where  they  are  checked  and  compared. 

4.  Thunderstorms  and  other  phenomena  are  noted  in  the  remarks  Special  obserra- 
attached  to  the  monthly  sheets.     A  complete  return  of  thunder  and  **°'"' 
lightning  seen  or  heard  at  Colombo,  is  forwarded  monthly  to  Mr.  G.  J. 

Symons,  of  62,  Camden  Square,  Lon(;^on. 

6.  Daily  weather  telegrams  are  forwarded  to  Simla,  from  May  16th  Weather 
to  October  15th,  and  to  Calcutta,  from  16th  October  to  15th  May,  at  telegraphy. 
9^  a.m.,    from   Colombo,    Galle,  and  Trincomalee,  by  the    ordinary 
Government  service. 

Daily  weather  telegrams  are  forwarded  to  the  General  Post  Office 
at  Colombo  from  10  stations,  viz.,  Colombo,  Auuradhapura,  Mannar, 
Jaffna,  Trincomalee,  Batticaloa,  Galle,  Kandy,  Nuwara  Eliza,  and 
Badulla,  and  published  by  the  Grovernment  in  the  Daily  Postal  List,  and 
in  the  local  newspapers. 

7.  The  Central  Office  is  the  Surveyor  General's  Office  at  Colombo,  J^®^"*^ 
containing  the  following  instruments,  viz. : — 

One  standard  barometer  with  a  thermometer  attached. 

Do.      do.      thermometer. 

Do.  ordinary  maximum  thermometer. 

Do.      do.      minimum        do. 

Do.  maximum  wet  do. 

K  6744.  F 
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One  minimum  wet  thermometer* 

Do.  solar  radiation  do. 

Do.  terrestrial  radiation  do^ 

Do,  Ozone  cage. 

Do.  rain-gauge. 

Do.  wind-yane. 

Do.  Robinson's  small  anemometer. 

Do.  Casella's  enlarged  self-registering  anemometer. 

All  the  above  thermometers  and  barometer  have  been  tested  at  either 
Kew  or  Greenwich  Observatories,  and  all  the  instruments,  which  are 
issued  firom  the  head  office  to  subordinate  stations,  are  compared  and  the 
corrections  noted. 

The  instruments  at  all  the  subordinate  stations  are  similar  to  the 
instruments  at  Colombo,  except  the  anemometers,  which  are  non-regis- 
teiing,  and  the  standard  thermometer,  which  is  not  required. 

8.  At  the  head  office  the  staff  consists  of  one  paid  observer  at 
Bs.300  per  mensem,  and  two  other  volunteers  belonging  to  the  Surveyor- 
General's  department,  under  the  superintendence  of  the  Surveyor- 
General* 

The  salary  of  the  observers  at  subordinate  stations  is  Bfii.lO*00  a 
month,  except  Trincomalee,  Ils.15'00. 

9.  The  following  publications  are  issued  at  the  Central  Office : — 

A  monthly  abstract  of  meteorological  observations  of  all  the  stations. 

An  annual  and  average  return  of  Rainfall,  and  the  number  of  days  in 
which  rain  fell. 

Complete  annual  reports  for  1881  and  1882,  containing  the  averages 
for  the  last  14  years,  are  in  the  hands  of  the  Government  printer  for 
publication. 

The  temperature  in  the  monthly  abstracts  is  the  maximum  and 
minimum  observations,  and  the  hygrometrical  reductions  are  obtained 
by  Glaisher's  tables. 

The  temperature  in  the  annual  reports  is  the  mean  of  the  9*30,  3*30 
and  minimum  readings,  and  the  hygrometrical  reductions  are  obtained 
by  the  tables  attached  to  the  Indian  Meteorolodsts  Yade  Mecum.  The 
reason  for  this  difference  is  caused  by  the  annual  reports  for  this  island 
being  prepared  in  connexion  with  the  Annual  Report  on  the  Meteorology 
of  India,  published  for  tlie.last  seven  years  by  the  Indian  Government. 

10.  The  stations  are  inspected  whenever  possible  by  the  Surveyor- 
General,  or  one  of  his  assistants. 

12.  Meteorological  observations  in  Colombo  were  first  systematically 
instituted  by  Colonel  Fyers,  R.E.,  Surveyor-General  of  Ceylon,  in  the 
year  1869,  and  gradually  extended  under  his  supervision  throughout  the 
island. 

J.  Stoddabt, 
Surveyor-Greneral's  Office,  Acting  Surveyor-Genend  of  Ceylon. 

Colombo,  March  10,  1883. 


GREAT  BRITAIN  AND  IRELAND.    COLONIES.    D.— NEW 

ZEALAND. 

A  reply  has  been  received  from  Dr.  J.  Hector,  F.R.S.,  Wellington, 
New  Zealand.  It  does  not  contain  much  more  information  than  the 
account  of  the  Melbounie  Conference.    App.  V.,  p.  20. 
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ITALY— EOME. 

M.  P.  Tacchinif  Central  Meteorological  Office^  Rome, 

1.  The  meteorological  service  in  Italy    is  distributed  according  to  Deamtionof 
provinces,  and  as  the  provinces  are  69  in  number,  as  many  observatories  ^^^^ 

of  the  First  Order  *  have  been  established ;  to  these  is  entrusted  the  care  of 
the  observations  which  are  made  at  all  the  other  stations  in  the  respective 
provinces.  In  this  manner  all  the  observations  are  collected  by  the 
observatories  of  the  First  Order,  and  are  then  forwarded  to  the  Centrid 
Office. 

2.  The  number  of  stations  of  the  First  Order  is  69,  of  the  Second  ^Xw'^sto- 
Order  37  ;  those  of  the.  Third  Order  (at  which  only  observations  of  rain  tloxw. 

and  temperature  are  made)  have  reached  the  number  of  400.  Annexed 
is  a  list  giving  the  geographical  positions  of  the  69  stations  of  the  First 
Order. 

Central  Meteorological  Office,  Home. 

Geographical  positions  of  the  Stations  of  the  First  Order. 


No. 

stations. 

Lat. 

Long, 
from  Borne. 

Height 
above  Sea. 

o           / 

o        / 

Feet. 

1 

Sondrio       ... 

46     10 

2     35 

W. 

1191 

2 

Bellano       ... 

46       8 

0     15 

» 

1325 

3 

Udine          -            .            - 

46       4 

0     44 

E. 

88] 

4 

Como          .            -           - 

45     48 

3     22 

W. 

.• 

5 

Bergamo     ... 

45     42 

2     48 

tf 

1254 

6 

Treyiio       ... 

45     40 

0     16 

n 

84 

7 

Vicenza      .           •           . 

45     33 

0     57 

M 

182 

8 

Brescia       -           -           - 

45     32 

2     16 

}| 

564 

9 

Novara       -            -            - 

45     80 

3     54 

II 

551 

10 

Milan 

45     28 

8     18 

91 

483. 

H 

Verona       -            .           - 

45     26 

1     28 

» 

217 

13 

Venice        ... 

45     26 

0       9 

n 

69 

13 

Padua 

45     24 

0     39 

n 

101 

14 

Pavia          ... 

45     11 

3     20 

II 

321 

15 

Mantua 

45     10 

1     42 

II 

131 

16 

Cremona     - 

45       8 

2    ^6 

i> 

223 

17 

Turin          ... 

45       4 

4    43 

n 

904 

18 

Bongo       -            -            - 

45       3 

0    42 

ft 

30 

19 

Piacenza    ... 

45       3 

2     49 

II 

235 

20 

Alessandria 

44     54 

3     52 

II 

321 

21 

Ferrara      ... 

44     51 

0     52 

n 

49 

22 

Parma         ... 

44     48 

2     10 

99 

292 

23 

Heggio  Emilia 

44    42 

1     51 

II 

202 

24 

Modena      ... 

44     39 

1     33 

II 

•  2U 

25 

Bologna     ... 

44     30 

1       9 

tj 

277 

26 

Ravenna     -           .           - 

44     25 

0     15 

tt 

.1^ 

27 

Genoa         ... 

44     24 

3     34 

II 

178 

28 

Cnneo         -           .           - 

44     23 

4     57 

II 

1820 

29 

Forli 

44     13 

0     27 

II 

160 

80 

Massa         ... 

44       4 

2     18 

.11 

31 

Pesaro        .            -           - 

43     55 

0     24 

E. 

45 

32 

Porto  Maoriao 

43     53 

4     26 

W. 

206 

33 

Lncca         .           -           , 

43     51 

1     58 

i> 

101 

34 

Florence     -           -           - 

43     46 

1     14 

II 

238 

35 

Pisa 

43     44 

2       5 

II 

33 

36 

Ancona      •           ..           . 

43     37 

1       2 

E. 

99 

37 

Leghorn     -           •           - 

43     33 

2     11 

W, 

78 

*  These  can  hardly  be  termed  stations  of  the  First  Order,  as  defined  by  the  Vienna 
Congress,  as  the  obsenratiosf  are  only  made  three  times  a  day.— Ed. 
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Central  Meteobological  Office,  Rome. — continued. 


Organisation  of 
ftationa. 


No. 

Stations. 

Lat. 

Lour. 
from  Rome. 



Height 
above  Sea. 

38 

Arezzo        -           -            - 

o          / 

43     27 

o         / 

0     36 

w. 

899 

89 

Siena          -            -            - 

43     10 

1     10 

>♦ 

1143 

40 

Camerino  (Macerata) 

43       8 

0     35 

E. 

2177 

41 

Perugia       -            -            - 

43       7 

0       6 

W. 

1706 

42 

Ascoli  Piceno 

42     54 

1       6 

E. 

544 

43 

Grosseto     -            -            - 

42     45 

1     24 

W. 

103 

44 

Teramo       -            -            - 

42     40 

1     14 

B. 

938 

45 

Chieti 

42     22 

1     42 

»» 

1118 

46 

Aquila         -            -            - 

42     21 

0     55 

W. 

2411 

47 

Rome          -            -            - 

41     54 

0    00 

♦» 

163 

48 

Agnone  (CampobaMo) 

41     48 

1     53 

E. 

2625 

49 

Fogffia 

Ban            .            .            - 

41     27 

8       2 

» 

287 

50 

41       9 

4     22 

» 

— 

51 

Beneyento  -            -            - 

41       7 

2     19 

99 

558 

52 

Gaserta 

41       3 

1     53 

»t 

250 

53 

AvcUino     -            -            - 

40     56 

2     16 

>» 

1214 

54 

Naples 

40     52 

1     46 

^> 

489 

55 

Salerno 

40    42 

2     16 

>f 

172 

56 

Sassari        -           -            - 

40     40 

8     19 

w. 

704 

57 

Potenza      -           -           - 

40     39 

3     19 

E. 

2717 

58 

Lecce         -           -           - 

40     22 

5     48 

9> 

236 

59 

Cosenza      -            -            - 

39     19 

8     48 

ft 

839 

60 

Cagliari      ... 

39     13 

3     23 

w. 

115 

61 

Cantanzaro 

38     55 

4     18 

E. 

1066 

62 

Messina      .            -            - 

38     12 

3       4 

«i 

87 

63 

Reggio  Calabria     - 

38       8 

3     10 

19 

59 

64 

Palenno 

38       7 

0     52 

99 

237 

65 

Trapani      - 

38       3 

0       3 

»» 

88 

66 

Catania       .           -            . 

37     30 

2     84 

»» 

102 

67 

Caltanisaetta 

37     20 

I     33 

9> 

1871 

68 

Girgenti     - 

37     16 

0     54 

n 

837 

69 

Syracuse    -            •            - 

87       3 

2     46 

w 

71 

Special 
tions. 


3.  At  the  stations  of  the  First  and  Second  Order  the  houi^  of  observa- 
tions, are  9h.  a.ni.,  3h.  and  9h.  p.m.,  and  the  observations  include 
barometer,  thermometer,  humidity,  evaporation,  direction,  and  force  of 
wind,  rain,  state  of  the  sky,  and  of  the  sea. 

Most  of  the  directors  of  stations  of  the  First  Order  are  professors  of 
physics  at  the  Government  educational  institutions,  who,  like  the  others, 
follow  the  printed  and  written  instructions  which  are  furnished  to  them 
by  the  Central  0£Sce ;  the  same  may  be  said  of  the  tables  of  reduction, 
which  are  partly  those  published  in  the  **  Annuairea  M^t^orologiques  " 
of  France  and  partly  those  edited  by  Mr,  A.  Guyot,  entitled  "  Tables 
Meteorological  and  Physical,"  Washington,  1859.  Some  of  these  tables 
however  have  been  notably  amplified  and  modified. 

The  checking  of  the  observations  is  carried  out  by  means  of  proper 
inspections,  on  which  occasions  also  the  instruments  are  compared  with 
the  inspector's  standards  which  are  taken  with  him.  Every  station  of 
the  First  and  Second  Order  is,  on  an  average,  inspected  every  two  years. 
obBerm*  4.  A  special  service  for  the  observations  of  thunderstorms  is  organised 
in  every  province.  This  is  done  by  means  of  cards  (like  post  cards) 
a  specimen  of  which  is  annexed,  and  which  are  distributed  in  every 
province  by  the  directors  of  the  observatories,  who  after  having  collected 
them,  duly  filled  up,  forward  them  to  the  Central  Office. 
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(Copy  of  Post  Cards). 


Thanderstorm  Service* 


Address   <  To  the  Meteorological  Observatory 


of. 


"Province. 


Station . 


Day 

Particulars  ^^^g^"***^^^" 
Ended  at    ,, 


Thunderstorms. 

i^onth 


year. 


minutes. 


Direction  of  the  storm. 

Winds. 

Did  the  thunderstonn  occupy  all  the  visible  sky  ? 

Rain.  Hail. 


Notes. 


In  1882  the  Central  0£ce  received  7,767  cards,  distributed  as 
follows : 

Upper  Italy      -     31  provinces    -    5,418  cards. 
Central  Italy     -     16        „  -        919    „ 

Lower  Italy      -    22        „  -     1,430    „ 

To  this  number  of  7,767  cards  must  be  added  all  the  other  observa- 
tions of  thunderstorms  recorded  in  the  forms  of  meteorological 
observations,  made  at  Stations  of  the  First  and  Second  Order,  so  that 
altogether  we  may  reckon  that  for  the  year  1882  the  number  of 
observations  reached  9,000. 

The  service  of  phenological  observations  was  not  organised  in  1882. 

5.  Maritime  observations  are  made  by  some  harbour  masters  and  at  Marine  observa- 
some  semaphore  stations.  ^"^ 

6.  For  the  daily  telegraphic  service,  the  Central  Office  receives  every  Weather  tele- 
day  meteorological  telegrams  from  the  following  stations  : 


graphy. 


From 

I  Italy 

- 

44  in 

number. 

>» 

Russia 

. 

6 

99 

j> 

Austro-Hungary 

- 

10 

>9 

>9 

Bavaria 

- 

4 

99 

99 

France 

- 

5 

99 

99 

Algeria 

• 

4 

99 

99 

Switzerland 

- 

4 

99 

99 

Iberian-Peninsula 

- 

4 

99 

99 

Malta 

. 

1 

99 

99 

Constantinople 

- 

1 

99 

V 

London 

• 

.  1 

>9 

Total  - 

- 

84 

The  Central  Office  of  Eome  sends  every  morning  by  telegraph  the 
observations  from  nine  Italian  stations  and  those  from  Malta  to  the  central 
offices  of  St.  Petersburg,  Vienna,  Munich,  Zurich,  Paris,  Trieste, 
Madrid,  and  Constantinople. 


Digitized  by 


Google 


86 


The  Central 
Office. 


Theitall. 


PablicatioDS. 


Hanagement 
Mid  inqpectionB. 


Snpplementai7 
mnarkfl. 


njrtffrifffti, 


After  the  constniction  of  the  meteorological  chart  for  the  day,  the 
daily  meteorological  telegram  is  compiled  from  the  observafioiis 
collected,  and  Is  generally  sent  a  little  after  2h.  p.m.  to  37  stations, 
including  observatories  and  harbour  masters,  and  to  34  semaphores. 

Special  telegrams  are  also  sent  to  the  semaphores  at  any  hour 
according  to  need,  and  are  also  requested  in  special  conditions  of 
weather.  After  reduction  and  study  of  the  data,  the  meteorological 
bulletin,  on  four  pages,  is  published  every  day,  containing  isobars  for 
Europe  for  every  five  millimetres,  and  further  details  separately  for 
Italy.    This  bulletin  was,  and  is,  sent  the  same  day  to  all  correspondents. 

7.  The  Central  Office  is  the  only  one  in  the  Kingdom,  and  is  situated 
at  Rome,  at  the  Collegio  Romano,  and  is  attached  to  the  observatory  of 
the  same  college. 

All  the  instruments  are  compared  with  the  standards  at  the  Central 
Office,  and  are  afterwards  distributed  to  the  stations.  Some  of  these 
instruments,  such  as  anemometers,  anemoscopes,  evaporators,  meteoro- 
graphs, hygrometers,  &c.,  are  constructed  in  the  workshop  annexed  to 
the  Central  Office  itself,  under  the  superintendence  of  MM.  Brassart 
Brothers. 

8.  The  employes  of  the  system  are  paid  from  the  funds  allotted  in  the 
accounts  of  the  State,  of  the  provinces,  T)f  municipalities,  and  of  some 
corporate  bodies,  such  as  Academies,  &c.,  as  well  as  from  some  private 
sources.  The  Central  Office  grants  only  subsidies  and  allowances,  which 
amount  to  400/.  a  year. 

9.  The  Central  Office  publishes  the  following : — 

Annalia  della  meteorologia  italiana. 
Bullettino  mensile  internazionale. 
Bullettino  meteorico  agrario  decadico. 
Bullettino  meteorico  giomaliero. 
Rivista  meteorologica  mensile. 

And  also  readily  publishes  any  original  meteorological  memoirs  which  are 
communicated  to  it  by  the  directors  of  Italian  observatories.  It  sends 
also  every  month  the  simultaneous  observations  requested  by  the 
Washington  Office. 

The  following  stations : — Turin,  Moncalieri^  Milan,  Genoa,  Vicenza, 
Venice,  Pesaro,  Ancona,  Foggia,  Lecce,  Naples,  Salerno,  Palermo, 
Syracuse,  Potenza,  Porto  Maurizio,  and  Lucca  publish  special  bulletins 
and  m^orological  annals. 

10.  Mention  has  been  made  under  point  3  of  the  inspection  of  the 
observatories ;  every  observatory  has  its  own  administration,  dependent 
upon  the  corporate  body  to  which  it  belongs.  The  expenses  for  the 
purchase  of-  instruments  are  almost  all  borne  by  the  Central  Office, 
which  is  under  the  Ministry  of  Agriculture,  Industry  and  Commerce. 

11.  The  applications  for  the  establishment  of  new  stations,  for  obtain- 
ing instruments^  or  grants  of  money  must  be  made  to  the  Central  Office, 
which  submits  them  for  the  approval  of  the  Superintending  Council,  who 
hold  their  meetings  at  the  same  office. 

12.  With  respect  to  the  historical  risumio^  the  meteorological  service 
in  Italy,  see  the  introduction  to  vols.  I.  and  II.  (Part  I.)  of  the  Annals 
for  the  years  1879  and  1880. 
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ITALY.— NAPLES. 
M.  A.  de  GaspariSf  Royal  Astronomical  Observatory,  Naples. 

As  Director  I  reply  to  your  circular.  The  observatory  of  Naples, 
at  Capodimonte,  was  at  its  origin  destined  for  astronomical  observa- 
tions. If  the  institution  has  rendered  some  service  to  Meteorology,  it 
has  been  owing  to  the  appointment  of  Professor  Brioschi  to  this  impor- 
tant branch  of  research  and  his  singular  aptitude  for  it. 

Professor  Brioschi  has  published,  with  my  assistance,  during  the  space 
of  upwards  of  18  years  a  valuable  series  of  meteorological  observations, 
which,  having  been  made  by  him  with  the  greatest  care,  are  sufficient 
for  the  determination  of  local  means.  Besides  the  barograph  and 
thermograph  observations  obtained  every  15  minutf^  for  all  the  24 
hours,  and  published  for  each  hour  without  interruption  for  more  than 
12  years,  they  will  furnish  data  for  important  researches. 

Professor  Brioschi,  who  has  indefatigable  activity  and  zeal,  is  the 
only  person  who  is  occupied  with  Meteorology  in  the  observatory.  All 
the  other  employes  are  entirely  occupied  with  astronomical  duties.  It  is 
clear  therefore  that  the  observatory  of  Naples  cannot  be  a  meteorological 
station  taking  part  in  the  observations  which  are  required.  In  fact,  it 
would  be  necessary  to  appoint  quite  a  staff  of  observers  for  meteorology, 
which  certainly  cannot  be  done  at  the  Naples  Observatory,  although  it 
is  seen  that  at  Paris,  Vienna,  Berlin,  and  St.  Petersburg  the  astrono- 
mical observatories  are  separate  and  rendered  independent  of  the 
meteorological  observatories,  because  the  latter  have  developed  greatly, 
and  have  required  great  expenditure. 

Professor  Brioschi  has  hitherto  worked  enough  for  Meteorology.  The 
observatory  wishes  to  utilize  his  valuable  services  as  an  observer  in 
getting  him  to  carry  on  magnetic  observations  with  greater  completeness. 
The  two  Gauss's  magnetometers  readjusted  by  him,  Barrow's  dip  instru- 
ment already  purchased  and  at  work,  and  the  declinometer  already 
ordered  in  London,  will  give  ProfessoF  Brioschi  sufficient  occupation 
for  himself  and  two  astronomical  assistants. 

I  wish  that  this  reply  should  have  some  publicity,  so  that  any  doubt 
may  be  removed. 


THE  NETHERLANDS. 
Professor  Buys  Ballot,  Royal  Meteorological  Institute,  Utrecht, 

1.  The  Dutch  meteorological  system  has  aimed  from  the  beginning  Definition  of 
at  combining  reliable  observations  over  the  world  with  each  other,  and  «y»t«m« 
thus  showing  the  disturbances  of  the  atmosphere  and  their  mode  of  pro- 
pagation, and  at  obtaining  from  the  logs  of  merchant  vessels  statistical 

results  as  to  the  best  routes. 

2.  Two  stations  of  the  First  Order,  Utrecht,  lat.  52°  N.  long.  0°  11' E.,  Number  and 
and  Helder,  lat.  52°  56'  N.,  long.  4°  45'  E. ;  five  of  the  Second  Order,  g^ttoS.°' 
Groningen,  Leeuwarden,  Flushing,  Maastricht,  Hellevoetsluis ;  and  four 

of  the  Third  Order,  Amsterdam,  Assen,  Delfzyl,  Tilburg. 

3.  There  is  nothing  particular    to  be  said  about  the  organization.  Oi«anisation  of 
The  hours  of  observation  are  8  a.m,,  2  and  8  or  10  p.m.     The  tables  of  '^^^ 
reduction  are  Guyot's.    A  check  is  continually  made  by  comparisons,  it 

being  a  very  severe  test  that  every  month  in  the  "  Af wykingen  "  the 
observations  of  every  station  are  placed  next  to  those  of  the  other 
stations.  As  soon  as  a  doubtful  observation  has  been  detected,  inquiry  is 
made,  and  an  inspection  follows. 
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Special  oUerra- 

tiODS. 


Marine  obserrap 
tiona. 


Weather  tele- 
graphy. 


The  Central 
Office. 


The  staff. 


Publications. 

Management  and 
inspection. 


Historical. 


4.  We  have  50  rain  statioiiSy  which  also  record  hail,  snow,  wind 
(force  and  direction),  with  the  exact  time  of  beginning  and  ending.  Also 
a  large  number  of  thunderstorm  observers,  who  in  some  cases  exceed 
300.  Forms  are  distributed  all  over  the  country  containing  a  number 
of  definite  questions,  the  answers  to  which  are  all  that  is  required,  and 
the  forms  are  sent  through  the  post,  free  of  charge. 

5.  At  sea  the  usual  observations  are  recorded.  The  men-of-war  take 
them  in  full ;  we  have  onlj  asked  those  merchant  captains  to  observe 
who  are  likely  to  send  observations  which  will  be  of  practical  use.  The 
observations  required  are  the  ship's  position  at  noon,  the  dead  reckoning, 
direction  of  currents,  barometer,  wind,  temperature  of  the  seawater,  and 
cloud. 

6.  Telegrams  are  received  three  times  a  day ;  at  8  o'clock  a.m.  from 
26  foreign  places  ;  at  12.30  and  7  p.m.  from  the  four  stations  at  the 
extreme  points  of  the  kingdom. 

Intelligence  is  sent  every  morning  and  again  in  the  evening  to  the 
ports.  The  warning  notices  are  telegraphed  in  three  groups  of  five 
figures,  some  of  which  have  a  conventional  signification  known  to  the 
receivers.  These  telegrams  are  sent  to  the  newspapers  and  to  the  porta. 
At  the  latter  the  telegrams  are  converted  and  publicly  exhibited. 

7.  Ihe  Central  Office  is  at  Utrecht;  there  is  a  subordinate  marine 
section  at  Amsterdam  under  Mr.  van  Hasselt,  which  has  been  estab- 
lished more  particularly  for  the  benefit  of  the  seafaring  community  ;  and 
one  at  the  Holder,  where  an  observer  has  care  of  all  the  registering 
instruments.    lostruments  are  supplied  from  Utrecht. 

8.  The  staff  is  composed  of  JJr.  Snellen,  Baron  van  Heerdt^  and 
Mr.  van  Hasselt,  who  receive  a  salary  of  200/.  each.  Obser\'er8  and 
clerks  have  a  salary  of  42/.  to  100/.  The  observers  are  volunteers, 
directors  of  middle-class  schools,  &c  The  only  person  who  receives 
anything  like  a  salary,  say  63/.,  is  M.  Zaatman  at  Holder. 

9.  Publications  are  only  issued  from  Utrecht  and  Amsterdam. 

10.  As  already  stated,  in  this  small  country  inspections  of  the  stations 
are  seldom  made,  except  when  the  continual  check  kept  upon  the  obser- 
vations shows  that  they  are  wanted. 

12.  It  is  only  necessary  to  compare  the  different  volumes  of  the 
Jaaiboek  to  see  how  the  publications  fulfil  the  principal  requirements 
more  and  more  each  year. 

In  the  first  place  Part  II.  of  the  volume  gives  the  normal  values  of 
pressure,  temperature,  rain,  for  many  places  in  the  northern  hemisphere. 
In  Part  I.  the  climatology  of  the  Netherlands  is  attended  to. 

The  publications  of  the  marine  section  show  the  best  tracks  of  ships 
for  the  routes  followed  by  Dutch  ships,  and  also  contain  barometer 
heights  and  wind  (direction  and  force),  storms,  thunderstorms,  and  rain 
in  the  Atlantic  and  Indian  Oceans. 

Telegraphic  warnings  were  proposed  in  1857  and  adopted  and  issued 
on  the  1st  of  June  1860. 
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Professor  II.  Mohn^  Norwegian  Meteorological  Institute,  Christiania. 

1.  The  Norwegian  Meteorological  Institute. 

2.  First  Order,  1  (Christiania),  Lat  59°  55'  N.,  Long.  10°  43'  E. 


Second  Order  33. 
Third       „       15. 
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3.  Outjii  ofilie  Station  of  First  Order. --^A  barograph  by  Hottinger, 
a  thermograph  by  Rung,  a  standard  barometer  by  Negretti  and  Zambra^  ^ 
Wild's  thermometer  screen,  dry  and  wet  bulb  thermometers,  minimum 
and  maximum  thermometers,  Wild's  wind-pressure  plate,  Eobinson's 
cup  and  dial  and  anemometer,  modified  by  ^Mohn,  a  rain  and  snow 
gauge. 

Outfit  of  Stations  of  Second  Order. — A  Kew  Barometer  (at  two 
stations  a  Fortin's  barometer) ;  dry  and  wet  bulb  thermometei*s  (thermo- 
meters by  Aderman,  metal  screen);  a  minimum  thermometer  (see 
"  Grundziige  der  Meteorologie,"  third  edition,  page  93)  ;  a  spare  thermo- 
meter ;  Wild's  wind-pressure  plate  (  stndons ;  a  rain  gauge  and 
snow  gauge  (see  **  Grundziige  der  Meteorologie,"  3rd  edition, 
page  187) ;  an  aneroid  barometer  as  a  check  instrument. 

Out^t  of  Stations  of  the  Third  Order  .— 

(a.)  Lighthouse  Stations.—ThermometeTB  in  a  cylindrical  zinc  screen, 
minimum  thermometer  screened,  aneroid  barometer,  water  thermometer. 
Wild's  wind-pressure  plate,  spare  thermometer. 

{b.)  Climatohgical  Stations. — Ordinary  thermometers  and  minimum 
thermometer,  with  screen  same  as  (a.).  (Some  have  dry  and  wet  bulb 
thermometers.)  Bain  and  snow  gauges.  The  wind  is  observed  without 
an  instrument. 

Hours  of  Observation. — Generally  8  p.m.,  2  p.m.,  and  8  p.m.  In- 
structions printed  in  Norwegian;  drawn  up  according  to  the  decisions  of 
the  Meteorolo^cal  Congresses  and  of  the  International  Committee. 
Guyot's  tables  for  barometer,  Jelinek's  for  dry  and  wet  thermometers. 

Checking  of  the  Observations. — All  the  observations  are  revised  and 
reduced  at  the  Meteorological  Institute.  The  barometer  observations 
are  checked  in  the  following  way  (see  "  Jahrbuch  "  of  the  Norwegian 
Meteorological  Institute  for  1876,  p.  ix.) : — All  the  barometer  obser- 
vations of  each  station  are  plotted  upon  millimeter  (sectional)  paper. 
The  horizontal  scale  is  10mm.  for  a  day,  the  vertical  scale  corresponds 
to  the  actual  extent  of  the  barometer  readings.  A  curve  is  drawn  with 
a  free  hand  through  the  points  which  have  been  laid  down.  The  curves 
for  a  series  of  stations  aro  drawn  underneath  each  other  on  the  same 
sheet,  so  that  each  station  always  lies  between  its  two  adjacent  stations. 
A  glance  at  the  curves  exhibit  at  once  the  jumps  in  the  series  of  obser- 
vations, and  show  that  the  observers  have  made  mistakes  of  5  mm., 
10  mm.,  15  mm.,  20  mm.,  and  so  on.  Such  obvious  errors  are  corrected 
in  the  tables.  It  is  also  easy  to  judge  from  the  agreement  between  the 
curves  of  adjacent  stations  whether  the  observations  of  individual 
stations  are  generally  trustworthy  or  not. 

Synoptic  charts  for  the  whole  of  Norway  are  drawn  every  day  from 
the  morning  observations,  showing  the  barometer  readings,  wind,  and 
weather  for  all  stations.  The  morning  observations  from  Sweden  and 
Denmark  which  are  contained  in  the  '^  Bulletin  du  Nord"  are  also 
inserted,  and  sometimes  those  of  the  **  Daily  Weather  Eeport,"  and  some 
from  the  **  Wetterbericht  der  Deutschen  Seewarte,"  and  the  "Rus- 
sische  Bulletin."  '  The  isobars  are  dra^vn,  and  accordingly  the  readings 
of  all  our  barometers  are  mutually  checked. 

General  synoptic  charts  for  Norway  are  drawn  each  month,  con- 
taining monthly  means  of  barometer  (reduced  to  sea-level),  air  tempera- 
ture and  wind  force,  prevalent  wind-direction,  and  the  amount  of 
rainfall.  The  natural  course  of  the  isobaric  lines  checks  the  barometer 
corrections.  The  accuracy  of  the  absolute  amount  of  the  corrections  is 
ensured  for  most  stations  by  verifications  and  inspections.  How  well 
the  Kew  barometers  maintain  their  corrections  may  be  seen  from  the 
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introduction  to  the  last  volumes  of  the  "  Jahrbuch  "  of  the  Nbrw^ian 
Meteorological  Institute. 

The  minimum  thermometers  are  checked  everj  day  bj  comparison 
with  the  dry-bulb  thermometers. 

4.  Thunderstorms  are  observed  by  about  50  special  observers,  in 
addition  to  those  at  the  stations  above  mentioned.  Phenological  obser- 
vations are  not  made  in  connexion  with  the  Institute. 

5.  The  Institute  receives  about  20  logs  yearly.  The  registers  aod 
printed  instructions  for  taking  the  observations  are  issued  by  the  Insti- 
tute, and  some  instruments  are  verified  there.  The  observations  include 
barometer,  air  temperature,  sea-sarface  temperature,  wind  direction  and 
force,  amount  of  cloud,  rainfall,  &c  and  sea  disturbance. 

6.  By  the  assistance  of  the  Telegraphic  Administration  the  morning 
observations  from  Bodo-,  Christiansund,  Floro,  Skudesnes,  Oxo,  San- 
doHund,  and  Dovre  are  posted  up  for  public  use  at  all  Norwegian  ports, 
which  are  connected  by  telegraph  at  about  lOh.  a.m. 

The  Meteorological  Institute  receives,  in  addition  to  these  morning 
observations,  evening  observations  from  Bodo,  Christiansund,  Skudesnes, 
and  0x0,  and  morning  observations  according  to  the  International  Code, 
from  Haparanda,  Hernosand,  Stockholm,  and  Wisby ;  from  Copenhagen 
and  Fano ;  from  Dunrossness,  Aberdeen,  Yarmouth,  and  Valencia,  and 
also  wind  and  weather  observations  for  the  mondng  hour  from  Eger- 
sund,  Ystad,  Helsingbor^^,  and  Skagen.  After  receipt  of  these  com- 
munications the  observations  are  entered  on  a  chart  at  noon,  isobars  are 
drawn,  and  the  change  of  pressure  since  the  previous  evening  is  calcu- 
lated. As  soon  as  a  sufficient  idea  of  the  situation  is  arrived  at,  this,  as 
well  as  the  forecasts  for  the  next  day,  are  made  known  by  publicly  posting 
them  up  with  the  weather  charts  and  reports  for  morning  and  evening, 
and  the  bulletin  is  communicated  to  the  Ohristiania  newspapers. 

The  Christiania  "  Morgenblad  "  publishes  a  chart  printed  from  the 
manuscript  of  the  Institute  by  Rung's  method ;  the  same  is  also  published 
by  the  '*  Bergenspost "  at  Bergen.  If  a  storm  is  expected  warnings  are 
immediately  issued  to  all  places  threatened,  giving  the  direction  from 
which  the  storm  will  probably  blow/  This  warning  is  at  once  forwarded 
by  the  telegraph  office,  and  its  contents  communicated  to  the  harbour 
authorities,  principal  pilots,  and  heads  of  fisheries,  to  distribute  them 
further  if  necessary.  Storm  wai*nings  are  issued  from  Christiania  practi- 
cally only  for  the  South  of  Norway.  The  French  tel^rams  do  not  arrive 
before  mid-day.  The  afternoon  telegrams  from  Skudesnes  and  Aberdeen 
are  also  used  for  storm  warnings. 

An  attempt  was  made  last  summer,  as  an  experiment,  to  warn  agricul- 
turists in  Smaaldeneue  (east  of  the  ChristianiaQord)  daring  harvest 
time ;  81  %  of  the  wai'nings  were  successful,  9  7^  partially  successful, 
and  10  °/o  were  failures. 

7.  The  Central  Office  of  the  System  is  at  Christiana.  The  Meteoro- 
logical Institute  belongs  to  the  University.  The  director  is  Professor  of 
Meteorology  at  the  University.  The  first  assistant  is  appointed  by  the 
Senatus  of  the  Academy,  the  others  by  the  Director  of  the  institute. 
The  funds  for  the  institute  proposed  by  the  Director  to  the  Senatus  and 
the  Government  are  voted  by  the  Storthing,  The  institute  rents  an 
office  in  the  town.  The  daily  observations  are  made  in  the  park  of  the 
Astronomical  Observatory  by  the  staff  of  the  institute.  In  addition  to 
the  instruments  mentioned  under  (8),  the  institute  possesses  a  collection 
of  spare  instruments,  apparatus  for  testing  barometers  and  thermometers, 
deep-sea  thermometers,  diagrams  for  lectures,  &c. 
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Publicatioiu. 


8.  The  Staff  consists  of— the  director  (professor  at  the  University),  Thettftff. 
salary    330/.;    first  assistant,    132/.;     second    assistant,   199/.  ;    third 
assistant,  88/. ;  fourth  assistant,  88/. ;  and  caretaker,  261.  Ss. 

Of  the  observers  at  the  stations  21  receive  a  yearly  remuneration  of 
7/.  18*. 

9.  The  annual  publications  of  the  Meteorological  Institute  are  :— 

1.  Year-book  of  the  Norwegian  Meteorological  Institute. 

2.  Meteorological  summary  for  each  month,  published  in  the 
**  Agricultural  Journal." 

3.  Summary  of  the  weather  in  Norway  for  each  year  in  the 
same  journal. 

10.  The  management  is  under  the  University  and  the  director.  The 
stations  are  inspected  often,  say  every  third  year,  by  the  director  or  one 
of  the  assistants.  This  frequency  of  inspection  is  found  quite  sufficient, 
with  the  Kew  barometers  now  used  and  the  improved  Instructions. 

11.  The  amount  of  the  annual  grant  is  now  453/.,  exclusive  of  the 
salary  of  the  staff,  but  including  the  rent  of  the  institute. 

12.  The  Noi-wegian  Meteorological  Institute  was  established  in  1866,    Historical, 
and  commenced  work  on  the  1st  December  1866,  after  I  had  made  a 
journey  abroad  and  a  tour  of  inspection  to  the  five  staUons  established 

in  1860  in  Southern  Norway,  by  M.  C  Nielsen,  Director  of  Telegraphs. 
In  the  following  years  a  number  of  new  stations  were  established  both 
in  Northern  and  Southern  Norway.  After  the  Meteorological  Congress 
at  Vienna  in  1873  the  stations  were,  by  a  munificent  vote  of  the  StortA' 
inffj  provided  with  new  barometers,  thermometer  screens,  wind-gauges, 
and  rain-gauges.  In  1870  the  institute  published  a  Storm  Atlas. 
Summaries  of  the  climate  of  Norway  have  often  been  given.  Now  the 
whole  series  of  observations  from  1861  are  being  used,  after  thorough 
revision,  for  a  more  accurate  representation  of  the  climate  of  Norway, 
The  yearly  reports  of  the  director  to  the  Senatus  of  the  Christiania 
Academy,  printed  in  Norwegian,  will  best  show  the  development  of  the 
Institute. 
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PORTUGAL. 

Captain  J.  C  De  Brito-Capello^  Observatory  of  the  Infante  D.  Luiz, 

Lisbon, 

1.  The  meteorological  system  of  Portugal  comprises  the  central  obser* 
vatory  of  the  In&nte  D.  Luiz  and  its  network  of  stations  of  the  First, 
Second,  and  Third  order,  on  the  mainland,  in  the  Azores  and  Madeira, 
and  in  the  territories  in  Africa  and  Asia. 

There  is  also,  independently  of  the  system,  a  meteorological  and 
magnetical  observatory  at  Coimbra  belonging  to  that  University. 

The  observatory  of  the  Infante  D.  Luiz  is  at  the  same  time  an  obser- 
vatory of  the  First  Order,  and  a  meteorological  office,  with  a  system  of 
subordinate'  meteorological  stations. 

2.  Our  stations  are  arranged  in  the  following  way : 
Two  stations  of  the  First  Order : — 


Peflnition 
system. 


Number  and 
positions  of 
stations. 


Lat. 


Long. 


Height  above 
Sea. 


Sierra  da  Estrella 
Loanda 


25  N. 
49  8. 


7  sis  W. 
13     7  E. 


Feet. 

4,728 

194 
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Ten  stations  of  the  Second  Order : — 


Lat. 

Lang. 

4!  4b  N. 

7  45W. 

40  39  „ 

7  57  « 

40  82  „ 

7  14  » 

39   8  » 

6  69  » 

88  39  „ 

27  14  „ 

87  45  „ 

25  41  H 

sa  88  ^ 

16  55  „ 
6  4SE. 

0  20  , 

22  10  , 

118  82  « 

15  28  » 

78  65  . 

Height  aboTc 
Sea. 


IffonUlegre  ...--. 

Nicen  --..--- 
Guards  .-.-•-. 
Campo-maior       --.••- 

IX&£S'™°}A«»«.  -     -     -    .{ 

Punchal,  Madeim 

St.  Thomas  (Id.) 

Hacao  (Chiiia) 

Goa  (Hindoatan) 


Feet. 

3^1 

1.949 

\409 

945 

144 

66 

S2 

16 

46 

28 


Five  stations  of  the  Third  Order : — 


Honoorvd 

Oporto* 

Cintra 

Evoia 

Lagos 


lAt. 


41  10  N. 

41  9    „ 

88  60    « 

88  55    „ 

87  6    „ 


Long. 


7  1  W. 

8  85    « 
0  21    „ 

7  62    » 

8  88    « 


Height  aboTc 
Sea. 


Peet. 

1,362 

S28 

50S 

1,027 

4S 


Organization  of 
stations. 


We  have  only  on  the  mainland  of  Europe  one  station  of  the  First 
Order,  Sierra  da  Estrella,  which  has  been  quite  recently  established* 

The  staff  is  composed  of  two  observers,  one  of  whom  has  the  manage- 
ment, and  of  a  servant. 

The  station  is  provided  with  ordinary  and  self-registering  instru- 
ments for  the  principal  meteorological  elements. 

The  hours  of  observation  are  7h.  a.m.,  9h.  a.m.,  llh.  30m.  a.m.  (Wash- 
ington simultaneous  observation),  noon,  Ih.  p.m.,  3h.  p.m.,  and  9h.  p.m. 

The  other  station  of  the  First  Order  is  at  Loanda ;  it  is  managed  by  a 
marine  officer  (harbour-master)  assisted  by  an  officer  and  a  petty  officer. 
The  hours  of  observation  are  9h.  a.m.,  llh.  a.m.  (Washington  simul- 
taneous observation),  noon,  3h.  p.m.,  and  9h.  p.m. 

This  station,  or  rather  this,  observatory,  is  in  a  special  building,  at 
which  astronomical  observations  are  made  in  order  to  give  the  exact 
time  to  the  vessels  anchored  in  the  harbour.  In  addition  to  the  meteoro- 
logical observations,  observations  of  magnetic  declination,  dip,  and 
horizontal  force  are  made. 

The  salaries  of  the  observers  arfe  borne  by  the  government  of  the 
province. 

The  stations  of  the  Second  and  Third  Order,  although  the  majority  are 
situated  in  various  establishments,  and  arc  under  the  superintendence 
of  the  directors,  viz.,  professors  of  secondary  schools,  directors  of  public 
works,  physicians,  &c.,  yet  their  assistant-observers  follow  a  common 
plan,  in  accordance  with  the  Instructions  furnished  by  this  Institution. 
The  appointment  of  the  assistant  observers  is  made  by  the  director  of 
this  central  observatory,  on  the  nomination  of  the  directoi*s  of  the 
stations.    The  salaries  are  paid  from  the  vote  of  this  central  observatory. 

The  hours  of  observation  at  the  stations  of  the  Second  Order  are  gene- 
rally t  9h.  a.m.,  noon,  3h.,  and  9h.  p.m. 


*  The  coDstraction  of  a  meteorological  and  magnetical  observatory  at  Oporto  has 
been  began. 

f  At  Montal^gre  and  Guarda  the  9h.  p.m.  observations  are  omitted,  and  at  S. 
Thomaj  the  noon  observations  are  omitted. 
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In  addition  to  these  hours,  the  international  stations,  Campo-Maior, 
Angra,  Ponta-Delgada,  and  Funchal  take  simultaneous  observations  at 
7h.  a.m^  Washington  time. 

The  hours  of  observation  at  stations  of  the  Third  Order  are  9h.  a.m. 
and  3h.  p.m. 

The  Instructions  furnished  to  the  observers  at  stations  of  all  orders 
are  the  same  as  in  use  at  this  central  observatory,  and  in  accordance 
with  the  decisions  of  the  recent  congresses  of  Vienna  and  Rome. 

The  tables  for  the  reduction  of  barometer  readings  to  32°  F.  are  those 
of  T.  Haeghens.  For  relative  humidity  and  tension  of  vapour  we  employ 
the  hygrometric  tables  by  the  same  author,  printed  by  the  Smithsonian 
Institution. 

The  observations  are  checked  at  the  central  observatory  by  one  of 
the  heads  of  the  service,  who  has  charge  of  the  service  of  the  stations, 
aided  by  assistants.  The  registers  of  the  different  stations  are  compared 
in  oi-der  to  detect  the  most  frequent  errors. 

All  the  values  of  humidity  and  vapour-tension  are  re-calculated. 

The  tables  of  published  monthly  observations  are  aiTanged  and  the 
means  calculated  at  the  central  observatory. 

4.  Observations  of  thunderstorms,  hail,  &c.,  are  made  by  the  directors  Spedal  obser^ 
of  telegraph  stations,  forest  emplijyes,  directors  of  public  works,  8rc.  The  ^**<»i^ 
observations  are  made  on  a  regular  form  supplied  by  this  observatory 

and  are  quite  optional. 

We  cannot  at  present  state  exactly  the  [number  of  these  stations  or 
of  the  observers.  .These  observations  are  also  of  very  recent  date, 
having  been  commenced  in  October  1882. 

We  have  not  yet  begun  phenological  observations. 

5.  Meteorological  obeer^'ations  at  sea  are  now  taken  almost  on  ships  of  Marioe  obaervv 
.  war  only.    An  officer  on  board  is  charged  with  the  observations,  and  is  **®°'' 

assisted  by  the  cadets.  The  hours  are  those  adopted  at  the  Maritime 
Conference  at  London  (1874)  :  Oh.,  4h.,  8h.,  16h.  astronomical  time. 

The  instructions  are  drawn  up  in  accordance  with  the  decisions  of  the 
same  conference.  The  instruments  are  supplied  by  the  Hydrographic 
Office  of  the  Ministry  of  Marine,  but  they  are  compared  with  the 
standards  of  this  observatory. 

In  addition  to  these  observations,  at  7h.  a.m.,  Washington  time,  are 
made,  principally  when  the  vessels  are  in  port. 

The  instruments  are  the  following  : — 

Barometer  by  Adie. 

Aneroid. 

3  Thermometers  by  Casella  or  Negretti  and  Zambra. 

3  Glass  hydrometers    do.  do.  do. 

6.  Thirteen  stations  from  this  country,  three  from  Spain  (Corunna,  Weather  tele- 
San  Fernando,  and   Madrid),  and  nine  from  France  (total  25)  send  f^^^' 
morning  telegrams  to  this  observatory.    The  observations  at  the  stations 

of  this  country  (continental)  are  made  at  7h.  a.m.  in  summer  and  at 
8h.  a.m.  in  winter. 

The  telegrams  from  France,  Spain,  Funchal,  and  Sierra  da  Estrella 
are  compost  of  groups  of  five  figures,  in  accordance  with  the  instruc-  < 
tions  of  the  Vienna  Congress  ;  those  from  the  other  stations  in  this 
country  send  telegrams  according  to  the  old  code. 

Generally,  during  fine  weather,  the  telegrams  from  the  peninsula  and 
from  Funchal  are  received  between  llh.  a.m.  and  noon,  and  those  from 
France  before  Ih.  p.m. 

In  bad  weather,  just  when  the  telegrams  are  most  necessary,  their 
arrival  is  much  delayed,  and  very  often  a  large  part  of  them  do  not 
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arriye  at  all,  especiallj  those  from  France  and  the  more  elevated  stations 
of  this  <K)untr7. 

In  favourable  circumstances  the  studj  of  the  telegrams,  the  drawing 
of  the  isobarSy  the  forecast  of  the  weather  for  the  following  daj,  and 
lastly,  all  the  report  is  written  upon  transfer  paper  and  sent  to  the 
lithographer  bet^^en  Ih.  15m.  and  Ih.  30m.  p.m.  The  buUetin  is  iasaed 
between  2h.  45m.  and  3h.  p.m. 

During  bad  weather  the  bulletin,  which  is  then  generallj  incomplete, 
is  issued  about  4h.  p.m« 

The  report  contains  observations  from  16  stations,  14  irom  this 
country,  including  Lisbon  and  Coimbra^  and  two  from  Spain. 

The  isobars  are  drawn  on  a  small  chart,  together  with  small  arrows, 
indicating  the  direction  and  force  of  wind. 

The  telegrams  are  all  sent  free. 

The  bulletins  are  supplied  to  all  the  Government  offices  and  to  public 
and  private  maritime  offices  and  establishments  frequented  by  the 
pubUc. 

When,  after  a  study  of  the  telegrams,  it  is  found  to  be  requisite, 

telegrams  are  sent  to  the  semaphoric  stations  ordering  the  hoisting  of 

storm-warning  signals.  The  signals  are  a  ^'  cone  "  and  '<  drum,"  the  same 

as  used  in  England,*  with  similar  instructions. 

The  Central  7.  The  following  are  the  principal  instruments  of  this  observatory  : — 

Office. 

Pressure : 

2  Standard  barometers,  one  of  which  is  a  siphon  by  Lerebonrs 

and  Secretan,  of  Paris,  1854,  tube  18'5nmi.^  and  reading  to 

0*01  mm. 
Standard  cistern  barometer,  tube  32  nmi.,  reading  with  catheto- 

meter  to  i^^  mm. 
Ban^raph  on  the  photographic  system,  by  Salleron,  of  Paris, 

1863. 
A  Bedler's  barograph,  1878. 
Temperature  : 
Standard  thermometer,  presented  by  the  Kew  Committee,  1853. 
Thermograph,  on  the  photographic  system,  by  Salleron,  of  Paris, 

1863. 
A  Bedier's  thermograph,  1880. 

Direction  and  force  of  wind: 

An    Osier's    anemometer    modified,  with  Bobinson's  cups  for 

direction,  and  a  small  Gator's  anemometer  for  wind-force. 
A  portable  anemometer,  giving  the  direction  and  velocity,  by 
Casella,  1879. 
Instruments  for  daily  readings : 
Barometer  by  Adie,  tube  10  mm. 
Dry  and  wet  bulb  thermometers,  Adie,  1857« 
Do.  do.  do.  Negretti  and  Zambra. 

Actinometer,  Mari^-Davy  and  Negretti  and  Zambra. 
Solar    and    terrestrial  radiation    thermometers,   Negretti  and 
Zambra. 
Self-recording  rain  gauge,  "  udomfitre,"  by  Babinet. 
Self-recording  rain  gauge  connected  to  the  anemographe. 
Evaporator,  with  diameter  of  252  mm. 
Ditto,  by  Kche. 

Electrical  thermometers  on  Becquerel's  principle  for  depths  of    10 
metres  and  5  metres. 

*  The  drum  ii  not  now  used  in  England. 
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Thermometers  on  Lamont's  system  for  depths  of  1*5, 1*1,  0*7,  O'T^ 
0*3,  and  0'05  metres. 

Terrestial  Magnetism, — Magnetometer,  for  the  determination  of  the 
horizontal  force  and  declination,  by  Elliott  Brothers,  on  the  metric  system. 

Dip  circle,  by  Dover. 

Magnetographs  on  the  photographic  system,  by  Adie,  1862. 

Atmospheric  Electricity, — Photographic  electrograph,  by  Branly. 

Thomson's  portable  electrometer. 

The  instruments  of  the  two  sections  of  the  First  Order,  Sierra  da 
Estrella  and  Loanda,  are  the  following : — 

Barometer,  by  Adie,  metric  scale. 

Dry  and  wet  bulb  thermometers,  by  Negretti  and  Zambra. 

Maximum  and  minimum  thermometers,  by  „ 

Anemometer,  by  Casella,  in  kilometres. 

Portable  anemometer,  by  Casella. 

Bai'ograph,  by  Eichard. 

Thermograph  „ 

Rain  gauge,  by  Babinet. 

Ordinary  zinc  evaporator  and  one  by  Piche. 

Mari6- Davy's  actinometer  (except  at  Loanda). 

Solar  and  terrestrial  I'adiation  thermometers,  by  Negrettiand  Zambra. 

In  addition  to  the  above  instruments,  the  station  at  Loanda  possesses 
magnetical  instruments  for  the  determination  of  horizontal  force 
(Johnson's  magnetometer),  declinometer  by  the  same  maker,  and 
dip  circle  by  Dover. 

The  instruments  at  the  stations  of  the  Second  and  Third  Order,  are  the 
following : — 

Barometer,  by  Adie. 

Aneroid. 

Dry  and  wet  bulb  thermometers,  by  Negretti  and  Zambra. 

Maximum  and  minumum     „  .„ 

Anemometer,  by  Casella. 

Self-recording  rain  gauge,  Babinet. 

Zinc  evaporator,  with  diameter  of  252  mm. 

8.-  The  station  of  Sierra  da  Estrella  has  two  observers,  one  of  whom  The  staff. 
has  the  superintendence ;  there  is  also  a  servant ;  total  three  employes  : 

£ 

The  salary  of  the  superintendent  is           -  120 

That  of  the  second            -            -            -  88 

The  servant          -            -            -            -  44 
For  the  expense  of  the  forage  of  a  horse, 
for  attendance,  fire,  lights,  and  incidental 

expenses           -            -            -            -  53 

The  other  station  of  the  First  Order,  Loanda,  is  under  the  superinten- 
dence of  a  naval  officer,  harbour-master,  assisted  by  another  officer,  and 
sub-officers. 

The  salaries  for  these  special  services  are  borne  by  the  Government 
of  the  province. 

At  the  stations  of  the  Second  and  Thud  Order  the  directors  are 
professors,  doctors,  and  engineers  of  public  works ;  they  receive  no  salaries. 

The  observers  ai-e  paid  24/.  a  year. 

At  the  four  '^  international  *'  stations^  at  which  observations  are  made 
five  times  a  day  (including  the  simultaneous  observation  for  Washing- 
ton), there  is  a  second  assistant  with  a  salary  of  20/. 

At  Funchal,  a  special  remuneration  of  5/  a  year  is  added  for  the 
7h.  a.m.  observation. 
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9.  The  regulai*  publications  of  this  Institute  are : 

Annates  do  Observatorio  do  Infante  D,  LuiZy  containing  the  various 
observations  made  at  the  observatory  and  those  of  the  stations  **  Z^fstos 
meteor  0  logicosJ  * 

In  addition  there  are  the  publications  of  the  observations  of  terrestrial 
magnetism^  and  researches  on  various  branches  of  meteorology. 

There  are  no  independent  publications  of  the  stations. 

The  Meteorological  and  Magnetical  Observatory  of  Coimbra  publishes 
meteorological  and  magnetical  observations. 

10.  The  management  and  inspection  of  the  stations  are  carried  out  by 
this  Central  Institute. 

The  observers  and  subordinate  employes  are  appointed  by  this 
observatory,  on  the  nomination  of  the  directors  of  the  stations,  subject 
to  the  approval  of  the  Government. 

The  payment  of  the  salaries  of  the  observers  and  all  attendant 
expenses  of  the  system  are  fixed  according  to  schedules  of  expenses 
approved  by  the  Government  from  funds  voted  in  the  estimates  of  the 
Ministry  of  the  Interior. 

The  inspection  of  the  stations  is  done  by  the  chief  of  the  service  of 
this  observatory,  although  it  is  not  done  so  regularly  as  might  be 
desirable. 

The  instruments  are  supplied  by  this  central  observatory.     There  is  a 
fixed  sum  provided  in  the  estimates  for  the  purchase  of  instruments. 

11.  The  general  vote  for  meteorology  is  at  present  the  following : 


Observatory  of  the  Infante  D,  Luiz. 


Salaries 


Director  (honorarium) 
Observers  (3)     - 
.  Assistants  (3)     - 
J  Photographer     - 
(^Servant  - 


£ 
88 
400 
240 
32 
32 

£792 


fGas        - 

I 

Materials  J  Instruments 
Materials  <  Chemicals 


Printing  (annals  and  bulletins) 
Incidental  expenses 


Meteorological  Stations, 

Sierra  da  Estrella 
Ten  observers 
Four  assistants 


£601 


£632 


Total  expense 


£2,025 
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12.  The  observatory  of  the  Infante  D.  Luiz  was  established  in  1854,  HirtorioaL 
but  was    only  in    1863   installed  in  a  building  expressly  erected  at 
the  Polytechnic  School. 

The  station  at  Oporto  was  established  in  1861,  and  two  years  later 
those  of  Guarda  and  Campo  Maior. 

In  1864  almost  all  the  existing  stations  were  established,  and  in  1865 
Parliament  voted  in  the  estimates  of  the  Ministry  of  the  Interior  funds 
for  the  outfit  and  maintenance  of  10  stations. 

The  year  1865  may  be  quoted  as  the  date  of  the  regular  foundation 
of  the  system,  subordinate  to  this  observatory  as  a  centred  institute. 

The  two  stations  of  the  First  Order  are  of  more  recent  creation.  The 
station  of  Loanda  was  only  completed  in  October  1 878.  The  station  of 
Sierra  da  Estrella  was  established  more  recently ;  it  has  only  been  in 
operation  since  January  1882. 

The  Coimbra  Observatory  is  not  included  in  the  system,  but  it  was 
founded  in  1864. 


RUSSIA. 


Dr.  H,  Wildy  Central  Physical  Observatory ^  St.  Petersburg. 

1.  The  system  of  meteorological  stations  under  the  Central  Observatory  Definition  of 
embraces  the  whole  of  the  Russian  Empire,  except  the  Grand  Duchy  of  system. 
Finland,  which  possesses  a  Central  Observatory  of  its  own  at  Helsingfors.    • 

The  magnetical  and  meteorological  observatory  connected  with  the 
missionary  establishment  in  Pekin  is  also  under  the  Central  Physical 
Observatory. 

2.  The  following  meteorological  stations  belong  to  this  meteorological  Number  and  poti- 
service : \^<oioa  of  stfttlons. 

(a.)  Two  stations  of  the  First  Order,  viz. : — 

Pawlowsk  .    Lat.  59°  41',  long.  30°  29',  height  133  feet. 

Tiflis  -      „    41°  43',    „     44°  47',      „      1343  „ 

at  which  complete  hourly  magnetical  and  meteorological  observations  are 
made  (either  direct  or  by  help  of  self-registering  instruments) ;  and  six 
stations,  intermediate  between  those  of  the  First  and  Second  Order,  viz., 
A,  the  magnetical  and  meteorological  observations  at  Pekin,  Catharinen- 
burg,  Barnaul,  Moscow,  and  Nertschinsk,  where,  in  addition  to  the 
ordinary  observations  made  at  stations  of  the  Second  Order,  special  obser- 
vations (evaporation,  earth  temperature,  radiation,  &c.)  and  magnetical 
determinations  at  certain  hours  are  made,  and  £,  the  observatoiy  at 
St.  Petersburg  itself,  where  more  extensive  meteorological  observations 
are  taken. 

(6.)  132  stations  of  the  Second  Order.  The  observations  are  taken 
three  times  a  day,  and  include  air-pressure,  temperature,  humidity, 
direction  and  force  of  wind,  cloud,  rainfall,  and  remarks ;  a  number  of 
these  stations  also  make  observations  of  earth  temperature  and  evapora- 
tion. 

(c.)  44  stations  of  the  Third  Order  (viz.,  stations  at  which  one  or  more 
of  the  elements  mentioned  for  stations  of  the  Second  Order  are  not  ob- 
served). In  this  category  we  have  included  the  17  lighthouse  stations 
of  the  Baltic  Sea,  at  which,  for  want  of  sufficient  instruments,  we  have 
only  been  able  to  make  use  of  the  wind  observations. 

3.  The  complete  meteorological  stations  generally  possess  the  following  Org»ni»tion  of 
instruments :  a  zinc  screen,  with  dry  and  wet  thermometer,  hair-hygrome-  ■*»tiona. 

ter,  and  minimum  thermometer ;  a  rain  gauge  and  measuring  glass,  a 
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graphy. 


The  Central 
Office. 


^rnall  wind  vane,  with  swinging  plate  for  measuring  the  force,  siphon 
barometer  in  metal  frame,  and  an  aneroid.  The  corrections  of  the  instra- 
ments  are  determined  at  the  Central  Obserratory,  and  the  corrections  are 
supplied  to  the  observers.  The  hours  of  observation  at  stations  of  the 
Second  and  Third  Order  are  generally  7h  a.m,,  Ih.,  and  9h.  p.m.  At  all 
the  regular  stations  observations  are  made  according  to  the  ^^  Instructions 
**  for  MeteoroJogical  Stations,"  by  H.  Wild  (in  the  "  Repertorium  fur 
MtieoTologie^^  Vol.  V.,  No.  1).  The  observations  are  reduced  by 
M.  Wild's  "  Tafeln  fur  Berechnung  der  meteorologischen  Beobaeh- 
tungen^^  which  are  issued  as  a  Supplement  to  the  Instructions  for 
meteorological  stations. 

The  meteorological  observations  sent  to  the  central  observatory  are 
generally  checked  by  the  staff  of  the  observatory  who  attend  to  this 
work,  by  comparison  with  the  data  of  synoptic  charts,  and  with  the 
observations  of  neighbouring  stations,  and  the  accuracy  of  the  reductions 
is  examined ;  finally,  the  means  of  the'  verified  tables  are  extracted  for 
publication.  The  Caucasian  stations,  under  the  superintendence  of  the 
Tiflis  Observatory,  send  their  observations  to  that  observatory,  and  the 
latter,  after  they  are  checked,  sends  them  to  the  central  observatory 
ready  for  printing.  The  observations  of  the  Caucasian  stations,  and 
those  of  the  Pekin  Observatory,  are  not  subjected  to  any  fiirther  check 
at  the  central  observatory. 

4.  The  stations  at  which  only  observations  of  rainfall,  thunderstorms, 
and  hail  are  made  have  been  hitherto  under  the  Geographical  Society, 
but  the  number  of  such  stations  is  small  (about  40).  Phenological  ob- 
servations are  made  at  some  places,  but  are  not  taken  on  any  regular 
plan,  and  can  therefore  only  be  considered  as  casual  observations. 

5.  The  Assistant  of  the  Director  of  the  Central  Observatory,  M. 
Eikatschew,  has  drawn  up  instructions  for  observations  to  be  made  by  the 
Russian  Navy  in  accordance  with  the  decisions  of  the  London  Conference  ; 
these  have  only  been  introduced  provisionally.  The  ships  draw  their 
instruments  from  the  Hydrographic  Department,  to  which  they  also  send 
their  logs ;  the  Hydrographic  Department  transfers  the  logs  to  the  mari- 
time branch  of  the  Central  Observatory  for  examination  and  subsequent 
publication. 

6.  In  the  weather  branch  of  the  Central  Observatory  daily  telegrams 
are  received  from  Q6  Eussian  (including  8  in  Finland)  and  54  foreign 
meteorological  stations.  These  telegrams,  which  are  composed  of  figures 
according  to  the  International  Code,  mostly  contain  the  observations  of 
the  previous  evening,  besides  the  morning  observations  of  the  day  in 
question.  After  the  telegrams  have  been  converted,  and  the  data 
reduced  and  entered  in  the  registers,  they  are  used  in  the  ordinary  way 
for  the  construction  of  synoptic  charts.  In  addition  to  synoptic  charts 
other  charts  are  drawn  showing  the  change  in  the  weather  from  one 
day  to  another.  Upon  the  basis  of  the  data  contained  in  these  charts 
weather  forecasts  are  prepared,  and  in  the  event  of  an  impending  storm 
the  places  affected  are  warned.  At  present  regular  storm  warnings  are 
restricted  to  the  Ports  of  the  Baltic,  and  some  of  the  larger  inland  lakes 
(Onega,  Ladoga,  and  Ilmen).  A  note  is  made  of  each  storm  warning, 
and  the  success  is  checked  from  the  weather  of  the  same  and  the 
following  day, 

7.  The  Central  Physical  Observatory  is  a  Government  Institution 
under  the  Imperial  Academy  of  Sciences,  and  like  the  latter  belongs  to 
the  Ministry  of  Public  Instruction.  According  to  the  various  duties  of 
the  observatory,  the  following  division  of  work  is  made  among  the 
different  departments  of  the  institution. 
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(a.)  The  Meteorological  Observatory  of  St.  Petersburg,  in  addition 
to  the  regular  meteorological  observations,  undertakes  the  verification  of 
instruments  for  the  meteorological  stations.  One  physicist  and  two 
observers  are  occupied  in  carrying  out  these  duties. 

(b,)  The  reduction,  checking  and  printing  of  the  observations  from 
land  stations  are  entrusted  to  a  special  department;  this  branch  is 
directly  under  a  physicist,  aided  by  two  computers. 

(c.)  The  department  for  Ocean  Meteorology  consists  of  one  physicist 
and  two  adjuncts.  These  have  to  undertake  the  reduction  and  checking 
of  the  observations  made  at  maritime  stations,  lighthouses  and  on  ships. 

{d,)  The  weather  department  prepares  the  weather  reports  and  synoptic 
charts  and  looks  after  the  issue  of  storm-warnings.  This  work  is 
done  by  a  physicist  and  two  adjuncts. 

The  Departments  c  and  d  are  under  the  special  supervision  of  the 
Assistant  of  the  Director. 

(c)  The  mechanical  workshop  of  the  Observatory  has  to  look  after 
the  construction  of  new  and  the  repair  of  damaged  instruments,  and  the 
fmnishing  and  foi*warding  of  instruments  to  the  newly  established 
meteorological  stations.  The  mechanician  of  the  Observatory  carries 
out  these  duties  with  the  help  of  one  assistant. 

In  matters  relating  to  administration  the  director  has  the  assistance  of 
a  scientific  secretary,  and  the  necessary  number  of  clerks  ;  a  steward 
is  appointed  for  the  superintendence  of  the  buildings,  including  attendance 
to  the  Observatory. 

Among  the  stock  of  the  instruments  of  the  observatory  there  are  the 
necessary  standard  instruments  for  verifications;  one  or  more  self- 
registering  instruments  for  each  of  the  most  important  meteorological 
elements  (air-pressure,  temperature  and  humidity  of  the  air,  direction 
and  force  of  wind  and  rainfall),  as  well  as  a  gauge  (Limnigraph)  for 
registering  the  height  of  water  in  the  Neva.  In  addition  to  the  instru- 
ments for  an  ordinary  station  of  the  Second  Order  there  are  instruments 
in  use  for  the  determination  of  evaporation,  of  earth-temperature  at 
various  depths  and  of  radiation. 

The  magneticai  and  meteorological  observatory  at  Pawlowsk  must  be 
considered  as  a  special  depai'tment  of  the  Central  Institution  under  the 
superintendence  of  the  director  of  the  central  obser^-atory  both  as  regards 
its  administrative  and  scientific  relations.  The  immediate  supei-vision  of 
the  work  in  this  observatory  is  deputed  to  a  manager,  with  the  assis- 
tance of  a  physicist  and  three  observers.  In  addition  a  mechanician  and 
a  steward  are  attached  to  the  Observatory. 

This  observatory  possesses  a  complete  series  of  self-registering  meteoro- 
logical apparatus,  viz.,  barograph  (Hasler),  thennograph  (Hasler), 
anemograph  (Munro  and  Schulze),  rain-gauge  and  evaporator  (Hasler), 
Jind  sunshine  recorder  (Campbell).  Besides  the  instruments  necessary 
for  a  station  of  the  Second  Order  (erected  in  various  ways),  there  is  also 
apparatus  for  determining  evaporation  in  the  shade  and  from  an  open  . 
surface  of  water,  earth-tempeniture  at  various  depths,  &c. 

For  magnetic  observations  the  observatory  is  furnished  (in  addition 
to  the  apparatus  for  absolute  determinations  of  the  elements  of  terrestrial 
magnetism)  with  magnetometers  (unifilar  and  bifilar  magnetometers  and 
a  Lloyd's  balance)  and  magnetometers  for  direct  measurements  of  varia- 
tion. The  Observatory  also  possesses  instruments  for  the  determination 
of  the  intensity  of  earth  currents  and  an  electrometer  for  observations  of 
atmospheric  electricity. 

The  Physical  Observatory  at  Tiflis,  with  the  dependent  meteorological 
stations  of  the  Caucasus,  is,  as  regards  its  scientific  relations,  under  the 
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superintendence  of  the  Central  Institution,  and  is  dependent,  adminis- 
tratively, upon  the  Government  of  the  Caucasus.  The  director  is 
nominated  by  the  Academy  of  Sciences,  upon  the  proposal  of  the  director 
of  the  Central  Observatory  and  is  appointed  by  the  governor  of  the 
Caucasus.  In  addition  to  the  instruments  required  for  the  usual  meteoro- 
logical observations  at  a  station  of  the  Second  Order  the  observatory 
}>osse8ses  instruments  for  determining  earth  temperature  at  various 
depths,  evaporation,  radiation,  &c.  It  has  also  the  following  self- 
recording  instruments,  barograph,  thermograph,  and  anemograph  by 
Hasler.  For  magnetic  measurements,  an  altazimuth  by  Eepsold  and 
dip  circles  by  Girgensohn  and  Dover  are  used ;  for  observations  of 
magnetic  variation  a  unifilar  magnetometer,  a  bifilar  magnetometer  and 
a  Lloyd's  balance  are  used. 

The  observatories  at  Catharinenburg,  Barnaul,  Nertschinsk,  Bogos- 
lowsk,  Blagodat,  Lugan,  and  Slatoust  are  managed  by  the  Department 
of  Mines  and  are  only  subordinate  in  their  scientific  relations  to  the 
Central  Observatory.  The  three  first-named  observatories  possess,  in 
addition  to  the  instruments  for  the  usual  meteorological  observations, 
appai*atus  for  magnetic  measurements.  In  some  districts  there  are 
central  administrations  for  the  more  remote  stations.  For  instance,  the 
meteorological  stations  in  Turkestan  are  superintended  by  the  Obser- 
vatory at  Taschkend,  those  on  the  Black  Sea  by  the  Hydrographic  section 
at  Nicolaieff,  and  those  on  the  coast  of  the  Pacific  Ocean  by  the  Hydro- 
graphic  section  at  Wladiwostok.  The  ^observations  of  these  stations  are 
sent  to  the  Central  Observatory,  like  those  which  belong  directly  to  it, 
for  examination  and  publication. 

The  staff,  &c.  8.  The  following  shows  the  distribution  of  offices  charged  to  the  vote 

of  the   Central  Physical  Observatory  and  of  the  filial  institution    at 
Pawlowsk : — 

Central  Observatory : — 

Salary.    .;  '.,: 
& 
Director  (in  addition  to  his  salary  as  Academician 

and  a  personal  allowance)  -  .  -     270 

Assistant  to  director  -  -  -  -     204 

Scientific  secretkry  -  -  -  -     180 

Two  physicists  (each)         ....     180 

Two  junior  observers  (each)  -  -  -     120 

Two  computers  (each)        -  -  -  -      60 

Steward      -  -  -  -  -  -       75      * 

Mechanician  -  -  -  -  -      67 

Department  for  Storm  Warnings  and  Ocean  Meteorology — 

Assistant  of  the  director  for  the  management  of  the 

department         ----.,  204 

Two  physicists  (each)         -             -             -             -  180 

Two  adjuncts  (each)           -             -             -             -  120 

One  computer         -             -            -            •             -  60 

Two  draughtsmen  (each)    -            -            -            -  72 

One  lithographer    -             -             -             -             -  54 

In  addition  to  these  permanent  officials  there  is  the  necessary  number 
of  computers,  writers,  and  servants  paid  by  wages,  provided  from  special 
funds. 

Memorandum. — The  director,  [the  secretary,  and  the  steward  have 
apartments  in  the  Observatory. 
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Pawlowsk  Observatory  :— 

Salary. 

Superintendent       -----  360 

One  physicist          -----  240 

Three  junior  observers  (each)         -            -            -  150 

One  mechanician    -             -             -             -             -  150 

The  assistant  of  the  mechanician  and  the  servants  are  paid  from 
special  funds. 

Memorandum. — AJl  the  officials  of  the  Pawlowsk  Observatory  have 
apartments  provided. 

The  observei-s  at  the  meteorological  stations  of  the  Second  Order  are 
generally  volunteers,  and  receive  no  remuneration,  excepting  at  the  coast 
stations,  those  in  Turkestan,  and  partly  those  in  the  Caucasus,  where  the 
observers  are  paid  by  the  local  Administrations. 

9.  The  observations  from  the  observatories  and  from  the  meteoro-  Fablications. 
logical  stations  in  Russia  are  published  in  the  Annals  of  the  Central 
Observatory.     The  following  volumes  have  hitherto  appeared : —  ' 

^^  Annates  de  V Observatoire  Physique  Central^  1848-1869,"  (in  con- 
tinuation of  the  ^^Annuaire  magnetique  et  mete'orologique,  1835-1847," 
issued  by  the  Administration  of  Mines). 

'^Annalen  des  physicalischen  Central- Observaioriums,  1870-1881." 

Jn  the  years  1850-1864  results  of  the  observations  and  other  commu- 
nications were  published  in  the  **  Correspondances^  MefSorologiquesJ^ 

The  weather  telegrams  are  all  received  free,  and  are  published  daily 
in  the  Bulletin,  which  has  appeared  since  the  year  1872.  The  Supple- 
ment to  this  bulletin  contains  papers  on  the  mean  tracks  of  the 
barometric  minima  and  maxima,  on  the  determination  of  the  probable 
direction  of  the  translation  of  depressions,  and  on  remarkable  phenomena 
of  weather. 

Discussions  by  the  staff  of  the  Observatory  relating  to  meteorological 
and  magnetical  phenomena  in  Russia  are  published  under  the  superin- 
tendence of  the  Director,  Professor  H.  Wild,  in  the  Repertorium  fur 
Meteorologie  of  the  Academy  of  Sciences.  Seven  volumes  and  a 
supplement  of  this  work  have  appeared. 

Detailed  information  as  to  the  position  and  the  development  of  the 
operations  of  the  Central  Observatory  and  its  subordinate  institutions  are 
given  in  the  yearly  Reports  of  the  director.  The  volumes  for  the  years 
1859-64  have  appeared  under  the  title  Compte-rendu  du  Directeur 
and  from  the  year  1869  the  Jahresberichte  have  been  published,  and  in 
recent  years  have  been  printed  in  the  Repertorium  fur  Meteorologie, 

The  Tifiis  Observatory  publishes  its  observations  in  extenso  and  other 
meteorological  data  in  the  Materialen  zu  einer  Klimatologie  des 
Kaukasus, 

Since  the  year  1880,  when  hourly  observations  were  recommenced  at 
this  observatory  these  observations  have  been  printed  in  extenso 
in  Meteorologische  Beobachtungen  des  Tifliser  physikalischen 
Observatoriums"  and  in  addition  the  observations  of  earth  temperature 
are  published  separately.  This  observatory  has  also  published  since  the 
year  1879  the  "  Magnetischen  Beobachtungen  des  Tifliser  physikalis- 
chen  Observatoriums.^  Of  the  other  observatories  Dorpat  only  publishes 
its  observations,  made  at  all  the  odd  hours,  under  the  title  '*  Meteoro* 
logische  Beobachtungen  in  DorpatJ' 

10.  The  stations  are  inspected  as  far  as  posssible  by  the  staff  of  the  Management  and 
Central  Physical  Observatory.    As  however  a  long  absence  of  these  i^pections. 
officials  is  inconsistent  with  the  regular  performance  of  their  duties,  the 
more  remote  stations  of  the  empire  can  only  be  inspected  very  seldom. 
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The  stations  in  the  Caucasus  are  frdm  time  to  time  inspected  by  the 
director  of  the  Tiftis  Observatory  or  by  oflScials  deputed  by  him. 

Some  attempts  have  also  been  made  at  inspecting  their  respective 
subordinate  stations  by  the  observatory  in  Taschkend,  the  Hydrographical 
Departments  in  Wladiwostok  and  Nicolaieff,  but  these  have  not  been 
altogether  successful,  owing  to  the  want  of  suitable  persons. 

Details  as  to  the  management  of  the  stations  have  already  been  given 
under  point  7. 

11.  For  the  maintenance  of  the  meteorological  institutions  in  Russia 
the  Government  expends  the  following  amounts  : 

£ 

1.  Central  Physical  Observatory,  with  its  various  depart- 

ments .--.--     6,723* 

2.  Magnetical      and      Meteorological     Observatory     at 

Pawlowsk     ------      2,378 

3.  Physical  Observatory  at  Tiflis  -  -  -      1,749 
1.  Magnetical  and  Meteorological  Observatory  at  Peking         786 

5.  Maintenance  of  the  Mine  Observatories  -  -      1,080 

6.  „  Meteorological  stations       -  -        600 
The  cost  of  maintenance  of  the  Taschkend  Observatory,  with  its  subor- 
dinate stations  in  Turkestan,  anji  the  expenditure  of  the  Ministry  of 
Marine  for  meteorological  purposes,  are  not  accurately  known. 

12.  The  first  meteorological  observations  in  Russia  were  made  by 
the  Academy  of  Sciences  at  St.  Petersburg ;  these  were  begun  in  1726. 
Then  follow,  in  the  second  half  of  the  last  century,  the  following  places, 
from  which  useful  observations  exist :  Astrachan,  Abo,  Isolikanisk, 
Pischminsk,  Ochotsk,  Moscow,  Warsaw,  and  Riga. 

It  was  only  in  the  present  century  that  meteorological  observations  in 
Russia  received  a  considerable  impulse,  when  measures  were  taken  for 
the  establishment  of  meteorological  stations  by  the  Ministries  of  Marine 
and  Instruction,  We  are  indebted  to  the  first  for  the  establishment  of 
stations  at  many  ports,  like  Nicolaieif  and  Cherson,  while  the  latter,  on 
the  proposal  of  the  Wilna  University,  made  in  the  year  1803  a  regula- 
tion for  meteorological  observations,  to  be  taken  at  all  schools  of  the 
Wilna  educational  district.  This  regulation  was  extended  in  the  year 
1832  to  other  schools  in  the  Empire,  for  in  this  year  the  Ministry  of 
Instruction,  at  the  instance  of  the  Academy  of  Sciences,  addressed  a 
circular  to  the  Universities  and  the  upper  and  middle  class  schools, 
requesting  that  meteorological  observations  should  be  made  in  accord- 
ance with  the  instructions  of  the  Academy.  From  this  time  meteorolo- 
gical observations  quickly  increased.  The  efforts  of  the  Hydrographic 
Department  of  the  Navy  in  establishing  stations  on  all  the  coasts  of  the 
Empire,  on  the  one  hand,  and  on  the  other  the  very  great  sacrifices 
which  the  Mine  Department  of  the  Finance  Ministry  made  in  founding 
the  magnetical  and  meteorological  observatories  at  St.  Petersburg,  Catha- 
rinenburg,  Barnaul,  and  Nertschinsk,  and  the  meteorological  obser- 
vatories at  Bogoslowsk,  Slatoust,  and  Lugan,  deserve  especial  mention. 
This  not  only  gave  the  impulse  for  the  establishment  of  similar 
observatories  by  other  authorities  in  Moscow,  Kasan,  Tiflis,  Pekin, 
and  Sitka,  but  sdso  led  the  Department  of  Mines  in  1849  to  establish  the 
Central  Physical  Observatory,  as  an  indispensable  centre  for  the  con- 
tinuous superintendence  of  the  observatories  and  the  stations  as  well  as 
the  collection  and    publication   of  their  observations.      The  Central 


*  In  this  sum  are  included  the  expenses  of  the  various  operations  of  the  Central 
Observatory,  which  cannot  be  reckoned  as  properly  belonging  to  a  Central  Institution 
or  Meteorology  and  Terrestrial  Magnetism. 
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Physical  Observatory  soon  became  the  depository  of  most  of  the 
meteorological  observations  in  Russia.  The  endowment  of  this  insti- 
tution, which  was  absolutely  insujficient  both  as  regards  staff  and  funds, 
soon  led  to  the  exhaustion  of  its  existing  power  and  to  the  rapid 
decrease  of  the  superintending  activity  of  the  institution.  The  result  ot 
this  was  that  the  number  of  meteorological  stations  had  considerably 
decreased  about  the  beginniug  of  the  year  1860.  A  reorganisation 
of  the  meteorological  service  in  Russia,  which  was  begun  both  by  the 
Ministries  of  Instruction  and  Marine  in  the  year  1864,  had  no  permanent 
result,  because  the  Central  Institution  itself  was  not  first  reorganised.  It 
was  only  since  the  year  1865,  at  the  time  when  the  Academy  of  Sciences 
(to  which  the  Central  Physical  Observatory  was  then  transferred) 
effected  the  reorganisation  of  the  meteorological  system,  and  especially 
of  the  Central  Observatory,  we  see  the  number  of  stations  in  Russia  and 
the  quality  of  the  observations  entering  a  phase  of  rapid  and  constantly 
increasing  development. 


RUSSIA.— FINLAND. 

Professor  A,  K.  Nordenskioldy  Central  Meteorological  Institute  of  the 
Society  of  Science  of  Finland. 
(1.)  The  following  particulars  refer  to  the  meteorological  service  of  i>©5^tion  of  the 
the  Grand  Duchy  of  Finland.  '^''*^"'- 

(2.)  In  Finland  there  is  really  only  one  station  of  the  First  Order,  that  Number  and 
of  Helsingfors.     But,  for  the  year  of  polar  exploration,  three  temporary  gtotiorS.^' 
stations  have  been  added  ;  the  meteorological  and  magnetical  station  of 
Sodankyia,  in  the  polar  regions,  and  the  meteorological  stations  at  Wasa 
and  Wartsila. 


Helsingfors : 

!  Lat.  60 

lb 

22     8 

Long.  24 

57    3     8  Greenwich 

Sodankyla  : 

Lat.  67 

25 

-r-   

Long.  26 

36 

Wasa: 

Lat.  63 

5 

i_   

Long.  21 

33 

Wartsim : 

Lat.  62 

10 



Long.  30 

38 

Ten  stations  may  be  regarded  as  being  of  the  Second  Order,  of  wnich, 
however,  at  present  the  majority  do  not  take  hygrometric  observations. 

Twenty-five  stations  may^be  regai'ded  as  Stations  of  the  Third  Order, 
although  they  have  been  nearly  all  provided  with  very  accurate 
mercurial  barometers. 

(3.)  For  want  of  self -registering  instruments  the  observations  are  Organization  of 
made  by  young  male  or  female  observers.     At  the  stations  of  the  First  8t«tio"^- 
Order  meteorological  observations  are  made  every  hour,  day  and  night, 
and  at  nearly  all  the  Stations  of  the  Second  and  Third  Order  they  are 
made  at  7h.  a.m.,  and  at  2h.  and  9h.  p.m. 

The  Instructions  are  for  the  greater  part  in  writing,  and  the  obser- 
vations (except  those  of  SodankyU)  are  sent  monthly  to  the  Centra. 
Institute  of  Helsingfors,  where  the  barometric  and  thermometric  obser- 
vations are  checked  by  curves  drawn  graphically. 

(4.)  There  are  no  special  stations  for  observations  of  thunderstorms  Special  obscrva- 
and  hail.     Since  the  year  1845  the  Finland  Society  of  Science  has  *^®°^' 
annually  distributed  special  registers,  all  of  the  same  form,  for  pheno- 
logical  observations.     In    1882    such    registers    were    returned    from 
57  stations. 

(5.)  Maritime  observations,  strictly  speaking,  are  not  made  here.     At  Marine  observa- 
eight  Pilot  stations,  which  form   a   special  class  of  stations,  observa-  ^°°*' 
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tions  are  made  of  the  height  of  the  water,  ns  well  as  of  the  direction  and 
force  of  wind. 

Ordinary  meteorological  observations  are  made  at  nearlj  all  the  light- 
houses  of  tlie  Gulf  of  Finland  and  of  the  Baltic  Sea. 

(6.)  The  Central  Meteorological  Institute  of  Helsingfors  receives 
daily  meteorological  telegrams  from  eight  stations  iu  Finland. 

The  meteorological  telegrams  sent  from  Norway  and  Sweden  to  St, 
Peterabnrg  are  copied  on  their  way  at  Helsingfors ;  and  a  telegram 
from  St.  Petersburg  giving  the  atmospheric  condition  of  several  places 
n  Kussia  is  received  daily. 

All  these  meteorological  telegrams,  when  reduced  at  the  Central 
Institute,  are  published  in  five  daily  newspapers  at  Helsingfors.  As  long 
as  the  navigation  is  open^  the  ports  of  Helsingfoi's  and  Hanga  receive 
by  telegraph  storm  warnings  from  the  Central  Physical  Observatory  of 
St.  Petersburg. 

The  meteorological  telegrams  from  the  provincial  stations  are  sent  not 
only  to  Helsingfors,  but  also  to  St.  Petersburg. 

(7.)  In  accordance  with  the  decree  of  His  Majesty  the  Empcror- 
grand-Duke  of  the  27th  October  1881,  the  Magnetical  and  Meteorolo- 
gical Observatory  of  Helsingfors  was  reconstituted  as  the  Central 
Meteorological  Institute  for  Finland,  while  continuing  to  belonging  to 
the  Society  of  Science  of  that  country.  The  temporary  station  of 
Sodankyla,  which  is  also  subordinate  to  the  same  society,  is  independent 
of  the  Central  Institute  of  Helsingfors. 

For  the  purpose  of  buying  new  instruments,  the  Central  Institute 
received,  according  to  the  same  decree,  a  lump  sum  of  656/. ;  but  from 
unforeseen  circumstances  the  instniments  have  not  yet  been  bought 

(8.)  The  Director  is  the  only  regular  officer  of  the  Institute.  His 
salary  is  325/.,  with  an  increase  of  32/.  10*.  after  five  years,  and  another 
32/.  lOs.  ten  years  later,  with  apartments  situated  in  the  court  of  the 
Institute. 

The  Institute  receives  annually  800/.  from  the  public  funds  for  observa- 
tions, and  the  maintenance  of  buildings,  and  furniture,  attendance, 
lighting  and  other  expense. 

The  computers  and  the  observers  at  Helsingfors  have  6d.  an  hour. 
The  night  observers  have  only  5d.  an  hour,  but  they  are  lodged  free 
in  the  Institute.  Only  those  provincial  observers  who  forwani  daily 
meteorological  despatches  to  the  Institute  receive  remuneration. 

At  Hango  the  remuneration  of  the  observer  is  20/.  per  yeat,  the  other 
observers  receive  only  7/.  lO*. 

The  observers  at  Wasa  and  WartsilA.  are  either  paid  from  private 
sources,  or  they  are  persons  interested  in  the  science,  and  observe 
voluntarily. 

(9.)  Besides  the  publication  of  the  meteorological  telegrams  the 
Central  Meteorological  Institute  publishes  the  "  M§,nads6fversigt  of 
Vaderleksf6rh&llander  of  Finland,"  and  the  «  Arsbok." 

As  far  as  possible  it  will  also  publish  some  of  the  valuable  observations 
of  earlier  date. 

This,  however,  could  not  be  done  in  the  year  1882,  for  owing  to  the 
small  means  at  the  disposal  of  the  Institute  it  has  had  to  concentrate  its 
efforts  in  supplying  the  observatory  at  Helsingfors  with  new  magnetical 
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iDstnunents,  and  in  establisbing  the  meteorological  stations  at  Wasa  and 
W&rtsDa. 

In  the  "  Ofoersigt  of  Finska  Vetenshaps-Societetens  Forhandlingar^* 
the  Counsellor  of  State  Moberg  has  for  several  years  published  a 
summary  of  phenological  observations  made  in  Finland,  as  well  as  those 
made  on  the  height  of  the  water  near  the  pilot  stations. 

(10.)  All  the  business  of  the  Institute,  the  decision  of  which  does  not  Management 
belong  to   the   director  only,   must  be  submitted  to  a  meteorological  *^*  "»*P«*ionB. 
delegation  named  by  the  Society  of  Sciences  of  Finland.     The  more  im- 
portant questions  are  submitted  with  reports  of  the  same  delegation  to 
the  Society  of  Science. 

The  audit  of  accounts  and  other  property  of  the  Central  Meteoro- 
logical Institute  is  made  annually  in  March  by  the  meteorological 
delegation. 

In  the  same  month  the  director  has  to  submit  to  the  Society  of 
Sciences  the  annual  report  of  the  Institute. 

The  Society  of  Sciences  has  the  right  to  send  either  the  director  or 
any  other  competent  person  to  inspect  the  stations  in  the  provinces, 
and  to  charge  the  expenses  to  the  public  funds. 

(12.)  The  Economical  Society  of  Finland,    founded    in   1798,   has  Historicjal. 
made  meteorological  and  climatological  observations  at  several  places  in 
Finland  from  the  beginning  of  this  century. 

A  part  of  these  observations  has  been  carefully  treated  in  several 
works  by  Professor  H&Ustrom.  Since  the  year  1840  a  number  of 
medical  men,  both  in  town  and  country,  have  been  requested  by  the 
Central  Council  of  the  sanitary  establishments  to  make  meteorological 
observations,  and  they  have  worked  zealously. 

At  the  meeting  of  2nd  June  1845,  Herr  von  Hartmann,  chief  of  the  ■ 
above  council,  proposed  to  transfer  tlie  direction  of  meteorological  matters 
to  the  Society  of  Science  in  Finland.     This  proposal  was  accepted,  and 
the  society  determined  to  send  accurate  barometers  and  thermometers  to 
various  places  in  the  following  winter. 

Since  that  time  the  Society  of  Science  has  continued  to  collect 
observations  on  the  climatology  of  the  country.  The  Society  has  had  the 
meteorological  stations  inspected  three  times;  in  1848,  1858,  and  1871, 
Great  progress  has  been  made  in  the  meteorological  science  of  Finland 
by  the  establishment  of  the  Magnetical  and  Meteorological  Observa- 
tory at  Helsingfors;  for,  up  to  the  death,  in  1848,  of  its  founder, 
Professor  Nervander,  this  establishment  had  done  all  that  could  be 
expected  at  that  time,  from  such  an  institute. 

From  June  1844  until  the  middle  of  the  year  1857  observations  were 
taken  every  twenty  minutes,  day  and  night,  and  after  that  time  once  an 
hour. 

The  Observatory  was  established  out  of  the  funds  of  the  University, 
and  was  constituted  an  integral  part  of  it. 

By  a  decree  from  His  Majesty  the  Emperor  Grand  Duke  this 
observatory  was  transferred  on  the  Ist  of  July  1880  from  the  University 
to  the  Society  of  Sciences,  and,  as  before  stated,  it  was  reorganised,  in 
the  year  1882,  as  the  central  establishment  for  the  meteorological 
service  in  Finland. 
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SWEDEN. 

A. — Dr,  jR.  Kubenson^  Central  Meteorological  Institute^  Stockholm. 

1°.  The  principal  duties  of  the  Swedish  Central  Meterological  Institute 
may  be  comprised  under  the  two  following  general  heads : — 

(1.)  Climatological  Investigation  of  the  Country, — Management  of 
the  system  of  observations,  including  both  official  and  private 
stations  (see  below),  together  with  yearly  publications  of  the 
observations  of  these  stations  and  the  utilization  of  the  results. 

(2.)  Weather  Investigations, — ^Telegraphic  weather  correspondence. 
Pul^lication  of  the  Daily  Reports,  and  forecasts  of  weather. 

2°.  There  is  only  one  Station  of  the  First  Order  in  Sweden,  viz.,  the 
Meteorological  Observatory  at  Upsala,  an  establishment  which  is  indepen- 
dent of  the  Central  Office.  It  publishes  an  independent  volume  under 
the  title  of  ^^  Bulletin  mensuel  de  V  Observatoire  Meteorologique  de 
"  rVniversitS  d^Upsai:' 

The  following  systems  of  observations  are  dependent  upon  the  Central 
Meteorological  Institute. 

The  Stations  of  the  Second  Order  are  partly  official,  33  in  number,  and 
partly  private,  21  in  number;  14  of  the  latter  have  been  fitted  up  by  the 
Economical  Society.  To  these  may  be  added  the  forest  stations,  which 
are  provided  for  by  the  forest  administration  {see  §  4). 

321  stations  may  be  considered  as  Stations  of  the  Third  Order,  at 
which  only  observations  of  precipitation  and  partially  of  air  temperature 
are  taken.  ,These  stations  are  for  the  most  part  fitted  out  with  instru- 
ments at  the  cost  of  the  Economical  Societies  of  the  different  Government 
districts. 

With  regard  to  the  Stations  of  the  Fourth  Order,  at  which  special 
observations  are  made  without  any  instruments  {see  Section  4). 

3<>.  With  respect  to  the  outfit  of  the  Meteorological  Observatory  at 
Upsala,  a  special  report  has  been  communicated  to  the  International 
Meteorological  Committee  by  its  director,  M.  Hildebrandsson. 

The  Stations 
instruments : — 


of  Second    Order  are  supplied  with  the    following 


1.  Siphon  barometer.  ^ 

2.  Two  thermometers  (Psychrometer)  by  Aderman. 

3.  Rain-gauge,  with  two  measuring  glasses. 

4.  Some  stations  have  wind- vanes. 

5.  All  stations  have  maximum  and  minimum  thermometers. 
The  hours  of  observation  are  generally  8h.  a.m.,  2h.  and  9h.  p.m. 
The  following  instructions  have  been  issued  to  the  observers  : — 

1.  Edlund,    E.,    ^*  Handledning    vid    meteorologisha    observationen 

anstallande    for    de   af    K.  'Vetenskaps — ^Akademien    for  detta 

andam&l  antagna  observatorer."     Stockholm,  1858,  8^. 

Do.     Second  edition,  by  H.  E.  Hamberg.     Stockholm,  1882,  8**. 

2.  **  Om  psychrometerns  shotsel" 

3.  "  Kort  instruktion  for  anstallande  af  meteorologisha   observe- 

tioner,*' 

4.  ^^  Instruhtion  for  observation   af  maximi — och    minimi    thermo 

metrar.^^ 

5.  ^^  Instruhtion  for  mdtning  af  nederborden" 

For  the  reduction  of  the  observations,  Guyot's  tables  are  generally 
used,  and  for  hygrometric  observations  Jelinek's  Humidity  Tables. 

The  checking  of  the  observations  is  effected  partly  by  inter-comparison 
of  the  registers  of  different  stations  and  partly  by  inspections. 
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4<>.  The  Forest  stations^  the  expense  of  which  is  home  by  the  Forest  Special  obsorva- 
Administration  (now  the  Administration  of  Domains)  have  been  *^°** 
established  under  the  direction  of  the  Central  Meteorological  Institute, 
and  are  under  its  management.  Two  of  these  (Forest  and  Field  stations) 
are  in  the  district  of  Skaraborg,  three  in  Vestmanland,  and  one  (a  Forest 
station)  in  Upland.  To  this  system  also  belongs  a  tidal  station  at  the 
mouth  of  the  Clara,  and  some  rain  stations.  Special  systems  of  observa- 
tions, Stations  of  the  Fourth  Order,  exist  also  for  the  following 
phenomena : — 

(1.^  Thunderstorms  and  hail,  97  stations. 

(2,)  Freezing  and  breaking-up  of  the  ice  in  the  lakes,  79  stations. 

(3.)  Phenological  phenomena,  108  stations. 

5*>.  Maritime  observations  arc  under  the  direction  of  a  special  institu-  Marine  observa- 
tion, the  Nautical  Meteorological  Office  at  Stockholm,  the  duties  anil  **°°** 
organization  of  which  are  stated  in  a  special  report  to  the  International 
Meteorological  Committee  by  the  Director  of  that  office.  Captain  F. 
Malmberg. 

6^  The  Central  Meteorological  Office  receives  weather  telegrams  daily  Weather  tele- 
from  9  inland  and  21  foreign  stations,  made  at  8  a.m.,  and  the  previous  p»p*v. 
evening,  and  from  3   Swedish  and   2   foreign   stations,  at  2h.   p.m., 
viz. : — 

Morning  Telegrams  from^-^ 

Haparanda.  Borkum. 

Hernosand.  Hamburg. 

.Falun.  Swinemiinde. 

Upsala.  Neu-Fahrwasser. 

Stockholm.  Krefeld. 

Carlstad.  Leipzig. 

Gothenburg.  Breslau. 

Wisby.  Archangel. 

Karlshamn.  Hango. 

Bodo.  St.  Petersburg. 

Christiansund.  Kiga. 

Skudesnais.  Dunrossness. 

0x6  (Christiansand).  Aberdeen. 

Copenhagen.  Yarmouth. 

Fano.  Valencia. 

Afternoon  Telegrams  from — 

Haparanda.  Stockholm. 

Gothenburg.  Skudesnaes. 

Aberdeen. 

Also  a  morning  telegram  from  France,  containing  8h.  a.m.  obser- 
vations. This  collective  telegram,  however,  generally  arrives  too  late  to 
be  of  immediate  use. 

With  this  material,  a  synoptic  chart  is  constructed  daily  between 
12  and  1  o'clock,  and  a  summary  of  the  weather  over  Northern  Europe 
is  prepared,  with  probabilities  of  impending  weather.  A  report  of  the 
morning  telegrams  is  made  available  without  delay  for  the  general 
public,  (1)  by  posting  it  up  at  several  places  in  the  capital,  (2)  by 
communicating  it  to  the  Stockholm  daily  papers,  one  of  which,  the 
**  Aflonbladet,*'  is  supplied  with  a  synoptic  chart,  and  (3)  by  sending  a 
concise  summary,  accompanied  with  the  forecasts,  to  the  Railway 
Administration,  which  communicates  them  by  telegraph  to  its  principal 
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stations   in  order  to  make  them   available   to  the  general  public  by 
exhibition  there. 

The  daily  weather  reports  from  Sweden,  together  with  those  from 
Norway  and  Denmark,  are  published  fortnightly  in  the  ^^  Bulletin 
du  Nard:' 

7°.  The  Central  Meteorological  Institute  is  under  the  supervision  of 
the  Royal  Academy  of  Sciences;  but  is  more  directly  under  the  super- 
intendence of  two  of  its  members,  who  are  appointed  as  Visitors.  The 
institution  has  two  permanent  officers,  viz.,  a  professor  and  a  secretary, 
who  are  appointed  by  the  Academy,  on  the  nomination  of  its  Physicid 
Class.  The  Institution  possesses  no  special  meteorological  observatory. 
It  is  situated  in  the  buildings  of  the  Academy.  All  expenses  are  met 
out  of  the  Government  funds. 

8°.  The  professor  receives  a  yearly  salary  of  220/.,  with  55/.  so-called 
"  service  money,"  and  two  increments  of  27/.  IO5.  each  after  five  and  ten 
years'  service. 

The  secretary  receives  137/.  IO5.  a  year. 

There  is  also  a  servant  (who  acts  as  telegraphist)  attached  to  the 
Institution  at  a  salary  of  38/.  IO5.  (Since  January  1,  1883,  the  salary 
has  been  55/.) 

The  computations  are  carried  out  by  supernumerary  assistants.  In 
the  year  1882  these  were  seven  in  number. 

The  observers  at  the  official  stations  receive  a  remuneration  of  11/.  a 
year. 

9°.  The  observations  of  the  stations  of  the  Second  Order  are  published 
up  to  the  present  time  by  the  Eoyal  Academy  of  Sciences  in  the  annual 
volume  **  Meteorologiska  Jakttagelser  i  Sverige"  under  the  superinten- 
dence of  the  Central  Meteorological  Office.  Volumes  1-6  (1873-8)  of  the 
second  series  of  this  work  have  appeared.  These  form  parts  15-20 
of  the  whole  work. 

The  results  of  rainfall  and  temperature  for  many  years  have  been 
published  in  several  papers  in  the  **  K.  Sv,  Vet.  Akad.  Ilandlingar** 
vols.  12-14. 

The  rainfall  observalions  at  all  the  stations  of  the  country,  both  public 
and  private,  are  published  by  the  secretary.  Dr.  E.  Hamberg,  in  a  monthly 
periodical,  entitled  **  Manadsofversigt  of  vdderleken  i  Sverige^  This 
publication  is  under  the  supervision  of  the  Central  Meteorological 
Office. 

10°.  Each  year  some  official  stations,  and  generally  some  private 
stations,  or  forest  stations,  also  are  inspected. 

12°.  The  Swedish  system  of  meteorological  observations  was  esta- 
blished by  Professor  Edlund  in  the  year  1858,  and  transferred  to  the 
Central  Meteorological  Institution  upon  its  foundation  on  the  1st 
January  1873.  Since  that  time,  besides  a  considerable  increase  of 
official  stations,  all  the  private  stations  of  the  Second  and  Third  Orders, 
forest  and  rain  stations,  have  been  started.  The  system  of  special 
observations  of  the  state  of  the  ice,  thunderstorms,  and  phenological 
phenomena,  was  transferred  in  the  year  1881  to  the  Central  Meteorolo- 
gical Office  from  the  Meteorological  Observatory  at  Upsala. 
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B. —  Captain  F,  Malmberg^  Nautical  Meteorological  Office,  Stockholm, 

V.  The  Nautical  Meteorological  Office,  which  was  organised  in  the  Definition  of 
year  1878,  and  commenced  operations  in  the  year  1879,  collects  and  ^y**®™* 
utilizes  all  the  meteorological  observations  which  are  made  on  board 
Swedish  ships,  both  of  those  which  make  long  voyages  and  also  those 
which  navigate  the  Baltic,  the  Cattegat»  and  the  North  Sea.  It  superin- 
tends and  discusses  the  meteorological  and  physical  observations  which 
are  made  at  Swedish  lighthouses  and  lightships ;  it  also  renders  service  to 
navigation  by  purchasmg  and  supplying  other  instruments  besides  those 
for  meteorological  purposes  to  seamen,  so  far  as  funds  are  at  its  disposal, 
and  by  purchasing  and  rendering  available  books  and  charts  which  are 
of  importance  from  a  nautical  and  meteorological  point  of  view,  and 
which  are  not  in  the  collection  of  the  Hydrographic  Office.  It  also 
prepares  meteorological  reports  and  other  information  for  seamen,  from 
the  results  to  be  derived  from  meteorological  and  scientific  treatises. 

2**.  There  are  19  meteorological  stations  of  the  Third  Order  belonging  Number  »nd 
to  the  Institution,  and  19  rainfall  stations,  all  of  which  are  situated  at  JStSnaf  ^* 
the  lighthouses  of  the  kingdom. 

3°.  The   meteorological  stations  are  all  provided  with  barometers,  Organization  of 
thermometers,  Hagemann's  hand  wind-gauges  and  with  rain-gauges.  Two  ^^^^^'^ 
of  the   stations,   Bremo  and   Kungsholmen,  have  also  maximum  and 
minimum  thermometers. 

With  respect  to  the  form  and  exposure  of  the  instruments,  plans  will 
be  found  in  the  "  Instructions  for  meteorological  observations  taken  at 
Swedish  lighthouse  stations  "  (No.  4).  The  hours  of  observations  are 
the  same  as  those  at  the  official  stations  of  the  Central  Office,  viz.,  8  a.m. 
2  and  7  p.m. 

5°.  Meteorological  observations,  in  complete  accordance  with  those  Marine  obwrva- 
prescribed  in  the  English  meteorological  log,  are  now  made  on  board  ^i*"^- 
25  merchant  ships,  and  in  those  ships  of  the  Royal  Navy  which  visit 
distant  seas,  and  after  extracts  have  been  made  from  the  logs  of  all  that 
is  of  interest  to  the  institution,  the  logs  are  sent  to  the  meteorological 
institute  at  Utrecht,  in  order  to  be  utilized  there  in  connexion  with 
other  similar  observations,  as  the  observations  are  not  sufficient  for 
independent  discussion. 

The  instruments  necessary  for  the  above-mentioned  merchant  ships 
are  lent  without  charge  by  the  office.  There  are  also  15  hydrographical 
observing  stations  connected  with  the  Office,  8  of  which  are  on  board 
lightships,  and  7  are  land  stations. 

At  the  lightships  and  at  two  of  the  shore  stations  daily  observations 
are  made  at  8  a.m.  of  the  direction  and  force  of  wind,  temperature  of  the 
sea  and  its  specific  gravity,  both  at  the  surface  and  at  three  different  « 

depths  fixed  for  each  station,  together  with  the  direction  and  rate 
of  the  current.  At  the  five  other  stations  the  observations  are  restricted 
to  the  temperature  and  specific  gravity  of  the  sea  surface  and  the 
direction  of  the  current.  For  the  instruments  used  at  these  stations  we 
refer  to  the  "  Instructions  for  hydrographic  observations  made  at  Swedish 
light  and  pilotboat  stations  (No.  5).*' 

8°.  With  the  exception  of  the  Director  of  the  Office,  who  is  paid  by  The  staff, 
the  Government,  there  is  no  one  permanently  attached  to  it,  but  tem- 
porary assistants  are  engaged  when  necessary.     The  observers,  who  are 
light-keepers,  receive  no  pay  from  the  Office,  excepting  those  who  take 
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hydrographic  observations  at  the  land  stations,  but  all  these  observers, 
as  well  as  the  captains  of  ships  who  keep  meteorological  logs  for  the 
Office,  receive  a  copy  of  M.  Rubenson's  "  Handbok  i  Nautisk   Meteoro- 
logie." 
Publications.  90^  -phe  following  instructions  have  been  published  by  the  Office  :— 

(a.)  "Instruktion  for  meteorologisk  logboks  fi)rande  "  (No.  1). 

(b,)  *'  Meteorologisk  anteckningsbok  "  (No.  2). 

(c.)  «  Vaderleksbok  "  (No.  3). 

(d.)  "Instruktion  for  meteorologiska   observationers    utforande  vid 

"  Svenska  fyrstationer  "  (No.  4). 
(e.)  "Instruktion  for    hydrografiska  observationers    utforande    vid 

"  Svenska  fyr  och  lotsstationer  "  (No.  5). 
(/.)  "  Hydrografisk  observations  Journal "  (No.  6). 
{g,)  "  Instruktion  for  Nederbords  miitnings-observationers   utforande 

vid  Svenska  fyrstationer  "  (No.  7).* 

andh^^ns.  ^^*  '^^^  Office  is  under  the  superintendence  of  the  Admiralty,  and  the 
business  of  the  office  is  managed  by  a  Superintending  Committee,  com- 
posed of  the  chief  of  the  Hydrographic  Office,  the  Director  of  the  Central 
Meteorological  Office,  and  the  Director  of  the  Nautical  Meteorological 
Office. 

The  Director  of  the  Office  undertakes  yearly  tours  of  inspection,  and 
during  his  absence  his  duties  are  performed  by  the  Chief  of  the  Hydro- 
graphic  Department,  in  whose  establishment  the  Nautical  Meteorological 
Office  is  located. 


C. — Dr.  H.  Hildebrandssoriy  Ohservatery^  Upsala, 

Meteorological  observations  have  been  made  at  the  Astronomical 
Observatory  at  Upsala  two  or  three  times  a  day  from  the  beginning  of 
the  last  century.  The  first  manuscript,  which  is  still  here,  is  for  the 
year  1722,  but  bears  the  number  9.  At  that  time  Erick  Burman  was 
Professor  of  Astronomy.  The  oldest  manuscripts  are  in  his  handwriting. 
These  oldest  observations  were  published  in  extract  in  the  Acta 
Litter  aria.  The  Acta  Litter  aria  were  the  earliest  publications  of  the 
Koyal  Society  of  Sciences  at  Upsala.  Burman  and  his  coadjutor  and 
successor,  the  renowned  Anders  Celsius,  organised  a  regular  system  of 
observations,  embracing  many  stations  in  Sweden.  The  registers  were 
sent  to  Upsala  and  many  of  them  are  still  preserved  in  the  Meteorolo- 
gical Observatoiy.  Most  of  them,  however,  appear  to  have  been  lost. 
The  Upsala  registers  have  been  continued  with  few  exceptions  until  the 
present  day.  The  registers  of  the  first  10  years,  and  after  a  gap  between 
1732-38  inclusive,  the  following  ten-yearly  periods,  have  been  kept  very 
well  according  to  the  conditions  followed  at  that  time,  by  Hiorter,  the 
adjunct  and  fellow-worker  of  Celsius. 

Towards  the  close  of  the  last  and  the  beginning  of  the  present  century 
the  observations  were  made  very  badly.  M.  Gustavo  Svanberg  first  intro- 
duced good  order  in  the  beginning  of  the  decade  of  1830-40,  and  since 
that  date  the  registers  are  trustworthy.  He  published  the  observations 
for  1855-62  in  extenso  in  the  Rdsultats  des  observations  meteorologiques 

*  A  copy  of  each  of  these  accompanied  this  letter. 
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faites  au  nonvel  observatoire  d'DpsaL  The  new  observatory,  outside 
the  town,  was  opened  in  1853.  The  observations  in  the  "  liesultats  " 
are  generally  good,  but  the  exposure  of  the  wind- vane  at  that  time  left 
much  to  be  desired. 

In  the  year  1864  a  department  for  meteorology  was  organised  at  the 
observatory.  At  first,  however  the  work  was  done  entirely  by  volun- 
teers. Dr.  E.  Rubenson,  now  Director  of  the  Central  Office  in  Stock- 
holm, P.  G.  Rosen,  now  Professor  and  Chief  of  the  Geodetical  Surveys 
in  the  Royal  Staff  Corps,  and  the  undersigned  formed  a  society  for 
meteorological  obsei'vations  among  the  students.  A  little  stone  building 
was  erected  and  the  observers  were  carefully  trained  by  us.  On  the 
30th  May  1865  hourly  observations  were  begun  under  Rubenson's 
superintendence.  The  observers  were  told  off  for  continuous  hours,  and 
observed  day  and  night  every  hour  until  the  9th  August  1868.  ^ot  a 
single  observation  was  lost,  and  the  series  obtained  is  without  doubt  one 
of  the  most  complete  and  most  trustworthy  that  exists.  The  work 
was  quite  voluntary  and  gratuitous,  and  the  publication  of  the  results  was 
made  by  free  contributions  of  many  persons  under  the  title  "  Observations 
"  meldorologiqucs  horaires  eu:ecutees  par  une  societe  d^etudiantSy  d 
"  r observatoire  de  l^UniversitS  d^Upsal,  diriges  et  publics  par 
**  R.  Rubenson:' 

In  the  year  1868  Svanberg  had  brought  matters  so  far  that  the  first 
meteorograph  was  purchased  and  erected  in  the  above-mentioned  house. 
It  was  one  of  TheorelPs  older  construction,  described  in  TheorelVs 
"  Descriptio7i  d'un  meteorographe  enregistreur  construit  pour  V  Obser- 
"  vatoire  cf  UpsaL  Nova  Acta  Soc.  Reg.  Scient.]  Ups,"  vol.  vii.  No.  1 1 ; 
also  in  the  "  Zeitsckrift  d.  oster  :  Gesellsckaft  fUr  Meteor,^'  vol.  iv.  p.  497. 
A  self- registering  wind-vane  had  been  previously  erected  there.  At  the 
same  time  Svanberg  succeeded  after  strenuous  exertions  in  carrying  on 
his  meteorological  department  at  least  as  an  extra  department  of  the 
University.  Rubenson  was  appointed  adjunct  and  chief  of  the  meteoro- 
logical department  of  the  University  by  the  Chancellor  of  the  Univer- 
sity, and  received  a  salary  of  about  220/.  In  addition,  two  assistants 
were  engaged^  and  paid  about  38/.  The  observations  from  December 
1869  have  been  published  in  the  ^*  Bulletin  Mensuel,*'  and  the  cost  of 
this  publication  is  divided  between  the  University  and  tlie  Royal  Society 
of  Sciences.  All  other  publications  are  provided  for  by  the  Observatory. 
The  undersigned  was  sent  abroad  in  1869  in  order  to  study  modern 
meteorological  work.  His  report  is  published  in  the  "  Arskrift  '*  of  the 
University.  In  1871  he  succeeded,  with  the  co-operation  of  the  Royal 
Agricultural  Society,  in  organising  in  each  Government  of  Sweden  a 
system  of  observations  at  about  300  Stations.  These  stations  observed 
thunderstorms,  night-frosts,  ice-conditions  of  the  lakes,  rivers,  and 
streams.  The  registers  were  forwarded  to  the  Observatory  at  stated 
times,  and  the  discussion  was  carried  on  there  by  himself  gratuitously. 
The  observations  were  increased  m  1873  by  phenological  observations 
and  at  some  stations  by  cirrus  observations. 

When  Dr.  Rubenson  was  appointed  Director  of  the  new  Central 
Office  in  Stockholm  in  1872, 1  undertook,  as  his  successor,  the  manage- 
ment of  the  Meteorological  Department  of  the  Observatory  at  Ups^a. 
In  1873  a  Robinson's  anemograph  was  erected,  and  in  the  following 
year  I  obtained  the  necessary  funds  for  procuring  and  setting  up  a 
Theorell's  printing  meteorograph.  See  "  Theorell :  Description  d'un 
'^  Meteorographe  imprimeur  construit  aux  frais  du  Gouvernement, 
"  K.  Wet.  Akad.yS.j.  StockJwlm:'      Handlingar,  Bd.  10,  1871.      The 
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two  assistants  were  then  discharged,  and  in  their  stead  a  permanent 
assistant  was  appointed,  with  a  salary  o£  65/. 

In  1878,  after  Professor  Svanberg  had  resigned,  the  Diet,  on  the 
proposal  of  ihe  Government,  voted  the  funds  for  the  separation  of  the 
Observatory,  and  consequently  an  independent  Meteorological  Observa- 
tory waa  estabkshed. 

The  staff  consists  of  two  persons  only,  the  Director,  with  salary  as 
Professor  at  the  University;  one  assistant,  with  a  salary  of  65/.  In 
addition,  we  received  for  all  other  expenses  166/.*,  and  in  1882,  280/. 
This  amount  includes  the  expenses  of  computers  and  the  publication  of 
the  "  Bulletin  MensuelJ*  On  the  other  hand,  we  have  from  the 
University  fire  and  attendance,  and  free  postage  is  specially  granted  by 
the  Government,  for  all  communications  to  and  from  the  Observatory. 

We  are  in  telegraphic  communication  with  the  Central  Office  in 
Stockholm^  but  being  an  institution  of  the  University  we  are  inde- 
pendent of  that  office.  The  above-named  Stations  of  the  Third  Order 
which  I  established  in  1871  and  superintended  for  11  years,  were, 
upon  my  proposal  taken  over  by  the  Central  Office.  Only  the  cirrus 
observations  are  now  sent  here. 

Our  means  are  consequently  very  limited.  Happily  volunteers  are 
never  wanting  among  the  older  students,  so  we  do  not  suffer  from  want 
of  working  power.  Our  greatest  want  is  a  building  of  our  own,  and  I 
have  the  hope  that  we  shall  get  this  in  the  immediate  future. 

The  position  of  the  Meteorological  Observatory  at  Upsala  in  1 882  is  as 
follows : — 

Staffs, — Director,  with  salary  as  Professor  at  the  University 

Assistant,  with  salary,  55/. 

Two  computers  paid  by  piecework. 

Expenses^  280/. 

Official  PtiUicatiotiy  Bulletin  mensuel  de  V  Observatoire  Meteoro- 
logique  de  P  Universite  Roy  ale  cT  Upsal, 

Meteorographs, — (1.)  Theorell's  first  meteorograph,  for  barometer 
and  dry  and  wet  thermometers,  has  been  in  operation  since  1868. 

(2.)  Theorell's  printing  meteorograph,  since  1874. 

(3.)  A  mechanically  registering  wind  vane,  since  1866. 

(4.)  A  Robinson's  anemograph. 

(5.)  A  self-recording  rain-gauge,  under  construction. 


Definition  of 
system. 


Number  And 
positions  of 
stations. 


SWITZERLAND. 
Dr.  E.  Billwillery  Stoiss  Central  Meteorological  Office,  Zurich, 

1.  The  present  meteorological  service  in  Switzerland  is  mostly 
composed  of  voluntoer  stations.  Meteorological  observations  are 
only  made  officially  at  the  cantonal  observatories  of  Geneva,  Berne, 
Neuchatel  and  Basle,  as  well  as  at  the  Federal  Observatory  at  Ziirich. 
The  object  is  to  determine  the  climatic  conditions  of  the  country.  The 
remits  of  the  observations  are  discussed  scientifically  by  the  Central 
Office  {see  No.  7),  and  in  doing  this  particular  attention  ia  paid  to  local 
peculiarities  of  climate  in  their  relation  to  their  elevation  of  the  land. 

2.  Berne  is  the  only  Station  of  the  First  Order,  according  to  the 
definition  of  the  Congress — 

Lat.  46°  57'  N.,  Long.  7°  26'  E.    Height,  1,880  feet. 
There  are  75  Stations  of  the  Second  Order,  including  Geneva,  St 
Bernard,  and  Santis.    At   Geneva  and  St.  Bernard  observations  are 
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made  every  two  hours  from  6h.  a.m.  till  lOh.  p.m.  At  Santis  direct  ob- 
serrations  are  taken  at  7h.  and  lOh.  a.m.,  1,  4,  and  9  p.m.i  and  pressure  is 
recorded  honrlj  by  a  Hottinger's  barograph.  In  the  coming  summer 
an  anemograph  by  Munro  will  be  erect^,  and  the  station  will  be  raised 
to  the  rank  of  the  First  Order,  by  further  additions  to  its  outfit. 

3.  The  station  of  the  First  Order,   at  Berne,  possesses  two  setsof  Omnizationoi 
electrically  registering  instruments  by  Hasler  of  Berne,  for  temperature,  stations. 
pressure,  relative  humidity,  wind-direction,  and  force  and  rainfall. 

The  stations  of  the  Second  Order  are  supplied  with  cistern  baro- 
meters, dry  and  wet  bulb  thermometers  (some  stations  use  Hottinger's 
percentage  hair  hygrometer  instead  of  the  wet  bulb  thermometer),  wind 
vanes  with  Wild's  pressure-plate,  and  rain-gauges. 

The  stations  of  the  Third  Order  all  observe  at  least  temperature  and 
rainfaU,  and  keep  a  record  of  the  state  of  the  weather.  There  is  also  now 
a  system  of  rainfall  stations  distributed  over  the  whole  country,  which  we 
include  in  a  special  category.  At  the  end  of  1882  there  were 
165  of  these  stations  at  work  in  the  cantons  of  Ziirich,  Thurgau, 
Schaffhauseni  Zug,  St.  Gall,  Appenzell,  Aargau,  Basle,  Lucerne, 
Freiburg,  Schwytz,  and  Waadt.  The  hours  of  observation  are  7h.  a.m., 
Ih.  and  9h.  p  m.,  except  at  Geneva  and  St.  Bernard;  and  7h.  a.m.  at 
the  rainfall  stations. 

The  instructions  in  use  are  those  issued  by  the  former  Meteorological 
Commission  of  the  Swiss  Naturalist's  Society : — ^**  Instructionen  fur  die 
BeobacJUer  der  meteoroL  Stationen  der  Schweiz,  Zurich^  1863."  The 
changes  which  have  become  necessary  by  the  decisions  of  the  Congress 
have  been  communicated  to  the  observers  by  special  circulars. 

The  tables  used  for  the  barometer  are  Eamtz's,  with  the  suppression  of 
one  decimal  figure ;  and  for  the  hygrometer,  Eegnault's  tables. 

The  observations  are  checked  at  the  Central  Office,  and  the  partly 
nncorrected  and  partly  reduced  observations  are  critically  examined  and 
the  errors  corrected  by  the  help  of  the  observations  from  neighbouring 
stations* 

4.  Thimderstorms  and  hail  will  be  observed  from  the  year  1883  at  Sjpedaiobservap 
a  great  number  of  special  stations.    For  this  purpose  the  rainfall  stations  ^^^* 

virSl  above  all  be  turned  to  account.    Special  instructions  are  supplied  to 
the  forest  ofliciab  for  the  observation  of  hail. 

6^  73  Stations  send  observations  to  the  Central  Office  at  Zurich  by  Weather  tele- 
telegraph  twice  a-day.  Some  of  the  telegrams  contain  the  observations  '^p^* 
of  die  previous  evening,  and  of  the  early  morning ;  some  contain  the 
last-mentioned  observations  and  those  of  Ih.  p.m.,  and  others  those  at  all 
three  hours.  A  collective  telegram  containing  evening  and  morning 
observations  from  five  stations  is  sent  about  lOh.  a.m.  to  Vienna  and 
Rome,  and  another  contuning  the  morning  and  midday  observations 
from  two  high  level  stations  is  sent  to  Hamburg  about  2h.  p.m. 

The  Swiss  Central  Office  receives  from  the  three  central  offices  just 
mentioned  collective  telegrams  containing  the  morning  observations 
from  a  number  of  stations  from  their  own  neighbouring  systems.  The 
Central  Meteorological  Office  in  Paris  receives  the  observations  from 
Berne  only,  and  sends  its  despatch,  drawn  up  for  the  Agricultural 
Servicei  widi  the  summary  of  pressure,  to  Switzerland. 

Upon  the  basis  of  these  reports  a  summary  of  the  weather  is  prepared, 
and  synoptic  charts  are  drawn  up,  with  a  forecast  for  the  following  day. 
A  report  is  delivered  to  the  Telegraph  Office  between  2h.  30m.  and  3h. 
p.m»  for  transmission  to  subscribers,  the  telegraph  authorities  granting  a 
considerable  reduction  on  their  ordinary  rates. 
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Management 
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7.  The  Central  Office,  which  is  located  at  Zurich,  has  been  a  Govern- 
ment institntion  since  the  1st  Maj  1881.  It  is  not  at  present  an 
observatory,  but  only  a  central  office  for  the  collection,  publication,  and 
discussion  of  the  observations.  It  is  superintended  by  a  scientafic  com- 
mission appointed  by  the  State,  and  consisting  of  seven  members.  The 
Commission  holds  one  or  two  meetings  a  year  for  the  consideration  of 
questions  of  organisation,  and  for  preparing  the  estimates.  The  Central 
Office  has  not  yet  a  building  of  its  own,  but  is  at  present  located  in  the 
private  house  of  its  Director.  It  possesses  a  number  of  instruments, 
which  are,  however,  not  used  for  regular  observations,  but  only  for 
occasional  investigations,  and  for  checking  other  observations. 

8.  The  staff  consists  of  the  Director  and  an  adjunct,  appointed  by 
the  Federal  Council,  and  assistants  appointed  by  the  Director.  The 
latter,  in  1882,  numbered  three  computers.  The  salary  of  the  Director 
is  180/.  to  200/.,  that  of  the  adjunct,  100/.  to  120/.  The  computers  axe 
paid  48/.  to  60/.  for  seven  hours  work  daily. 

From  12  to  15  of  the  observers  (the  number  varies  from  year  to  year) 
receive  from  2/.  to  4/.  on  returning  uninterrupted  and  reliable  registers. 
Most  of  the  observers,  however,  decline  any  remuneration. 

9.  The  publications  of  the  Central  Office  are : — 

(a.)  ^*,Annalen  der  schweiz»  meteoroL  Centralanstaltj*  which  for- 
merly appeared  under  the  title  ^  Sehweizerische  metearoL  Beobach^ 
tungen** 

(b.)  Daily  weather  reports. 

The  first  publication  contains  the  results  of  the  observations  of  all 
the  stations,  and  a  supplement  with  meteorological  discussions;  the 
second  contains  the  weather  reports  from  about  14  Swiss  stations,  and  a 
chart  containing  also  foreign  telegraphic  weather  reports  and  a  summary, 
with  a  forecast  for  Northern  Switzerland. 

10.  The  stations  are  managed  by  the  Central  Office.  The  Director 
or  the  adjunct  conducts  the  correspondence,  and  the  latter  represents 
the  Director  during  his  absence.  The  Director  undertakes  the  manage- 
ment of  the  financud  administration  of  the  Central  Office  and  stations. 

The  inspection  of  the  stations  and  verification  of  the  instruments  at 
the  stations  (Eew  thermometers  and  check  barometers  by  Fueas)  with 
standard  instruments,  are  also  undertaken  by  the  Director  and  adjunct. 
Each  station  has  to  be  inspected  at  least  once  in  three  years. 

11.  Free  postage,  the  same  as  Ib  enjoyed  Wpublic  offices,  is  allowed 
for  the  official  correspondence  of  the  Central  Office  and  stations. 

12.  Meteorological  observations  were  made  in  the  last  century  at 
various  places  in  Switzerland,  and  have  been  partially  published  in  the 
earlier  volumes  of  the  '^  Annals  of  the  Central  Observatory."  These, 
however,  have  only  a  local  importance  and  are  not  comparable,  owing 
to  the  uncertainty  as  to  the  quality  and  exposure  of  the  instruments, 
and  to  the  diversity  of  hours  of  observation.  Upon  the  proposal  of 
M.  A.  Fictet,  a  commission  of  the  Swiss  Naturalist's  Society  was 
appointed  in  1823,  for  the  purpose  of  organising  a  system  of  meteoro- 
logical observations.  Good  instruments  were  erected  at  12  places 
Lausanne,  Berne,  Basle,  Geneva,  Solothurn,  Lucerne,  Aarau,  Ziirich 
St.  Gall,  Chur,  Bellenz,  and  Schaffhausen,  and  afterwards  on  the  St 
Bernard  and  at  Bevers,  and  observations  were  taken  on  a  uniform  plan. 
Details  of  the  observations  were  printed  in  various  publications,  but 
owing  to  the  want  of  central  guidance,  for  whidi  there  were  no  funds 
at  that  time,  the  undertaking  1^  to  few  results. 
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At  the  beginning  of  1860  a  plan  for  a  system  of  meteorological 
observations  was  again  discussed  by  the  Swiss  Naturalist's  Society,  and 
was  carried  out  in  1863  by  its  permanent  Meteorological  Commission,  of 
which  Professor  R.  Wolf,  Director  of  the  Federal  Observatory  at  Ziiricb, 
was  for  many  years  president.  The  Gk^vemment  (The  Federal  Council) 
assisted  the  undertaking  by  a  yearly  grant,  amounting  at  first  to  440/., 
and  afterwards  increased  to  600/.  The  Cantons  also  subscribed  some- 
thing towards  the  publications.  As  it  was  gradually  found  that 
practical  interests  were  involved,  besides  the  first  merely  scientific 
importance  of  the  meteorological  observations,  the  Meteorological  Com- 
mission itself  proposed  to  the  Federal  Council,  with  especial  regard  to 
Resolution  23  erf  the  Vienna  Congress — according  to  which  each 
country  should  establish  a  Government  office,  for  the  superintendence, 
collection,  and  publication  of  meteorological  observations — ^the  re-organ- 
isation of  ^e  Central  Meteorological  Office  and  its  elevation  to  the  rank 
of  a  Government  institution.  I?  accordance  with  the  decree  of  the 
Council  this  took  place  on  the  23rd  December  1880.  On  the  1st  March 
1881  the  Central  Meteorological  Office  of  the  Naturalist's  Society, 
which  generally  had  only  the  name  of  *'  Meteorological  Office "  was 
closed,  and  the  ^  Swiss  Central  Meteorological  Office  "  took  its  place,  as 
a  Government  Institution,  under  the  Federal  Department  of  the  Interior, 
independent  of  the  Naturalist's  Society.  The  chief  of  the  former  office 
was  appointed  Director  of  the  new  Institute. 


THE  UNITED  STATES.— MISSOURI. 

Professor  F.  E,  Ntpherj  Physical  LahcraUyry^  of  Washington 
University^  St,  Louis, 

The  Missouri  Weather  Service  is  not  a  State  or  Government  institu- 
tion, but  is  carried  on  wholly  on  private  means.  It  is  wholly  a  volunteer 
service^  and  is  conducted  not  on  account  of  what  it  is  now  doing,  but 
with  a  view  of  finally  securing  the  organisation  of  a  Weather  Service 
and  a  system  of  harvest  warnings  as  a  State  institution. 

At  present  we  only  attempt  to  observe  rainfall  and  occasional 
phenomena. 

The  work  has  been  carried  on  since  1877. 

It  is  possible  that  in  course  of  eight  or  ten  years  the  State  Govern- 
ment wiU  see  the  advantages  of  having  the  work  done  in  a  more 
thorough  and  business-like  way,  and  will  extend  the  necessary  co-opera- 
tion.   Until  then  we  are  only  aiming  to  keep  the  sacred  fires  burning. 

I.  The  aim   is    to   make   rain    observations  and    observations  on 


II.  We  have  no  stations  where  complete  observations  are  made. 

III.  The  instructions  are  those  of  the  International  Congress  so  far  as 
observations  are  taken. 

lY.  It  is  impossible,  under  present  circumstances,  to  give  the  attention 
to  the  direction  of  observers  work,  necessary  to  secure  uniformity  or 
completeness  of  observations  on  phenomena.     Stations  35  in  number. 

VII.  At  the  Central  Office  observations  are  taken  at  7,  2,  9,  on  tem- 
perature, pressure,  sky,  and  maximum  and  minimum  temperatures  are 
observed. 

•  V  Hi.  The  director  is  assisted  by  a  student  who  receives  a  nominal 
salary  of  ;^  150  a  year. 

IX.  Monthly  bulletins  are  published,  but  no  other  publications  of  a 
strictly  meteorological  character  have  appeared. 

X.  There  is  no  regular  inspection  of  stations. 
XII.  Observations  began  December  1, 1877. 
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APPENDIX  XIL 

BoTAL  Obssbtatobt,  Bbussels. 

Bqiiiei  to  Appendix  V.  of  ike  Report  of  the  Congreti  at  Borne  *. 
^Received  Apnl  1882).^ 

1^.  Oar  qrBtem  possesses  116  stations  :— 

(a.)  4  of  the  First  Order. 
(b.)  88  of  the  Second  Order, 
(c.)  38  of  the  Third  Order. 
{d.)  36  of  the  Fourth  Order. 

2°.  Al}  the  stations  of  the  First,  Second,  and  Third  Order  are  pro- 
vided with  instruments.  The  stations  of  the  Fourth  Order  are  stations 
for  the  observation  of  thunderstorms  only.  The  Stations  of  the  First 
Order  possess  van  Bjsselberghe's  meteorograph  and  instruments  for 
direct  reading ;  the  Central  Station  at  Brussels  possesses  besides  a  com- 
plete collection  of  photographic  self-recording  instruments. 

The  stations  of  the  Second  Order  are  furnished  with  a  Bandings 
barometer  (gi-aduated  on  the  tube),  Baudin's  meteorological  frame 
(maximum  and  minimum  thermometers  and  dry  and  wet  bulb  thermo- 
meters), and  a  rain  gauge. 

The  stations  of  the  Third  Order  have  only  a  rain  gauge. 

All  the  observations,  both  direct  and  automatic,  are  published  in 
the  <' Meteorological  Annals  of  the  Boyal  Observatoiy  of  Brussels"  and 
in  the  ''  Meteorological  Observations  made  at  the  International  Stations 
of  Belgium  and  of  the  Netherlands."  In  this  last  collection  the  obser- 
vations made  each  day  at  the  four  stations  of  the  First  Order  at  8h.  a.nL, 
and  at  Ih.  p.m.  are  published  ;  in  the  Meteorological  Annals  ihe  com- 
plete observations  at  Brussels  for  every  two  hours,  the  monthly  resumes 
of  the  stations  of  the  Second  and  Third  Older,  and  the  annual 
discussion  of  thunderstorm  observations  are  to  be  found. 

3°.  All  the  stations  are  inspected  ye^urly,  or  at  least  every  two  years, 
by  the  inspector.  All  the  barometers  were  comperod  at  the  stations  in 
1877,  and  most  of  the  thermometers  are  verified  each  year  by  the 
observers  themselves.  Comparisons  are  also  made  by  the  inspector,  at 
the  time  of  his  annual  visits.  All  the  instruments,  with  veiy  rare 
exceptions,  are  of  suitable  construction,  all  are  carefully  checked  and 
compared  at  the  ObseiTatory  before  they  are  sent  to  the  €9i>server8. 

4^.  At  Brussels,  six  times  a  day :— 8,  9,  Noon,  1,  3,  and  9.  At  all 
the  other  stations,  twice  a  day,  8h.  a.m.  and  Ih.  p.m. 

5^.  The  observations  are  entered  on  printed  forms  furnished  by  the 
Royal  Observatory  at  Brussels.  These  forms  are  sent  to  Brussels  during 
the  first  days  of  each  month. 

6°.  The  cost  of  these  forms  is  borne  by  the  Central  Office. 

7°.  All  the  observers  are  volunteers;  three  only  receive  a  slight 
remuneration.  The  Central  Office  repays  the  cost  of  postage  of  the 
monthly  forms  if  claimed.    The  observers  offer  their  services  voiontaiily. 

8*^.  They  are  only  changed  at  their  own  request. 

9°.  The  stations  are  generally  inspected  between  July  and  October. 

*  See  fUao  replies  at  p.  42, 
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l(f.  By  thd  inspeotor  sod  at  the  exprase  of  the  Central  Office. 

11^.  The  inBtniiiients  are  generally  ftimished  by  the  Observatory, 
some  observers  purchase  them. 

llA^  They  are  all  compared  and  verified  at  Brussels  befm^  beiug 
sent  to  the  observers.  They  are  verified  again  during  the  annual 
inspections. 

IS®.  A  director,  a  meteorologist  in  charge  of  the  serviceman  inspector, 
a  meteorologist!  a  joint  meteorologist^  and  two  asaistont  meteorologists. 
12iP.  None. 

12b^.  From  9h.  a.nL  tUl  noon,  and  firom  1  a.m.  till  4h.  p.m.,  except 
the  joint  meteorologist  who  attends  from  8h.  ajn.  till  8h«  pan. 

12gP.  The  director  has  free  apartments  in  the  Observatory. 

13^.  The  director  superintends  the  general  work  of  the  meteorological 
department,  undertakes  the  correspondence  with  the  Government  and 
with  foreign  countries.  Once  a  month  he  assembles  all  the  meteorolo- 
gical staff  in  his  office,  in  order  to  discuss  questions  relating  specially 
to  the  service.  It  should  be  observed  that  the  Brussels  Observatory 
comprises  two  distinct  departments,  Astronomy  and  Meteorology,  both 
entrusted  to  the  same  director. 

All  the  staff  takes  part  in  the  observations,  but  the  joint  meteorologist 
undertakes  the  greater  part  of  them ;  the  whole  staff  also  takee  part  in 
the  reduction  of  the  observations. 

The  meteorologist  in  charge  of  the  service  and  one  of  the  assbtaat 
meteorologists  l^ve  principally  the  charge  of  the  self-registering 
instruments. 

The  inspection  of  the  meteorological  stations  and  the  correspondence 
with  the  stations  are  undertaken  by  the  inspector,  who  is  also  the 
librarian  of  the  Observatory. 

The  discussion  of  the  thunderstorm  observations  is  also  done  by  the 
inspector. 

The  meteorologist  in  charge  of  the  service  is  almost  exclusively 
occupied  with  the  reduction  of  the  observations  made  by  the  van 
Bysselberghe  Meteorograph. 

The  daily  weather  report  is  drawn  up  by  the  joint  meteorologist 

14°.  The  three  meteorologists  are  nominated  by  the  King,  the  other 
officials  by  the  Minister  of  tiie  Interior. 

15^  Mean  salaries :  The  director,  320/. ;  the  meteorologist  in  charge 
of  the  service,  200/. ;  the  inspector  and  tiie  meteorologist,  each  96/ ; 
the  assistant  meteorologists,  48/. 

16^.  The  Btdaries  are  paid  by  the  Government. 

16a9,  The  salaries  are  permanent,  and  rise  from  a  minimum  to  a 
maximum.  All  the  officials  have  the  claim  to  superannuation  after  66 
years  of  age,  and  50  years  of  service. 

16b^  Any  funds  remaining  from  the  vote  for  salaries  serves  to  pay  the 
cost  of  additional  or  extra  work.  This  residue  invariable,  on  an  average 
about  40/. 

17^.  The  following  are  the  meteorological  publications  of  the  Ob- 
servatory :— 

10.  Annals,  of  which  the  first  volume  of  the  third  series  has  just 
appear^ 

2^.  Meteorological  Observations  taken  at  the  International  Stations  of 
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Bd^am  and  the  Nedierlands,  1877-79 ;  puUiabed  in  oo-operafion 
with  the  Meteorological  InBtitate  of  Utrecht. 

d<>.  Weather  Beport,  published  daily  since  the  month  of  September, 

1876. 
4<'«  Annuatre^  published  yearly,  but  which  is  a  publication  referring 

to  the  whole  of  the  Obserratory,  and  not  to  the  meterologieal 

seririce  only,  183d->8L 

17a^  There  is  a  special  fund  for  the  printing  of  the  different  publi- 
cations. 

17b^  About  six  hundred  copies  of  the  publications  are  distributed  at 
home  and  abroad,  excepting  the  Weather  Report,  of  which  only  about 
two  hundred  copies  are  distributed  free. 

17c^.  The  publications  are  not  on  sale,  excepting  the  Weather  BqK>rt 
and  the  Annuaire.  The  former  numbers  about  300  subscribers  ;  the 
sale  of  the  latter  amounted  this  year  to  1,300  copies.  It  is  sold  at  the 
profit  of  the  printer,  who  prints  extra  copies  for  this  purpose. 

180.  The  daily  obserrations  of  the  Stations  of  the  First  Order  are 
published. 
For  all  the  other  stations  only  the  monthly  results  are  published. 

19<>.  The  discussion  of  the  thunderstorm  observations  only  forms  a  part 
of  the  regular  work  of  the  Observatory.  The  study  of  all  the  other 
meteorological  questions  forms  a  part  of  the  voluntary  work  of  the  staff! 

20^.  The  staff  is  constantly  occupied  with  improvements  or  modifica- 
tions to  be  introduced  in  the  instruments.  One  of  the  meteorologists, 
M.  van  Bysselberghe,  is  well  knovm  by  the  invention  of  his  universal 
meteorograph.  Comparisons  of  instruments  based  upon  the  same  principle 
but  of  different  construction,  are  firequently  made. 

210.  10.  240/.  £qr  the  first  outfit  of  the  stations. 

2^.  Stations  without  cost  in  public  establishments,  or  belonging 

to  private  persons. 
3^  Most  of  the  observers  are  volunteers,  three  Receive  altogether 

about  61. 10». 
4^  60/.  a  year  for  gas^  and  maintenance  of  batteries. 
5^  4/.  a  year. 
6^  16/.  a  year. 
7^.  12/.  a  year. 
S^.  No  storm  warnings. 
9^,  No  vote  for  this  purpose. 

22^.  The  Observatory  of  Brussels  occupies  itself  with  the  meteorology 
and  magnetism  of  the  Globe,  and,  in  a  certain  point  of  view,  with 
maritime  meteorology.  The  mail-packet  boats  which  run  between 
Ostend  and  Dover  are  provided  with  instruments  by  the  Observatory  ; 
the  lightships  of  Westhinder  and  Weislingen  constitute  Stations  of  the 
Second  Order.  The  Observatory  sends  a  daily  notice  to  the  ports,  and 
in  case  of  barometric  depressions,  it  sends  a  notice  to  the  mines. 


Replies  to  Appendix  VIIL  of  the  Report  of  the  Congress  cf  Rome. 

4.  Continuous  observations,  by  means  of  self-registering  instruments, 
have  been  made  at  the  Brussels  Observatory  for  40  years ;  lately  van 
Bysselberghe's  meteorographs  have  been  erected  at  Ostend,  Arion,  and 
Maeseyck,  that  is  to  say,  at  the  three  angles  of  the  Belgian  territory. 
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5.  The  observations  are  published  in  aocordance  with  the  forms  pro- 
posed by  the  Congress  of  Vienna. 

6.  The  figures  adopted  for  meteorological  tel^rams  are  the  same 
as  those  proposed  by  the  committee. 

9.  The  Observatory  of  Brussels  will  very  shortly  draw  up  the  list  of 
printed  and  manuscript  observations  made  in  the  country.  It  is  also 
preparing  a  second  edition  of  the  catalogue  of  the  library,  considerably 
augment. 

10.  The  standard  barometer  and  thermometer  of  the  Observatory 
were  compared  at  Kew  Observatory  during  1880. 

13.  M.M.  Quetelet,  senior  and  junior,  have  published  various  memoirs 
on  the  range  of  temperature  at  Brussels.  M.  Lancaster  published  last 
year  a  work  on  the  thunderstorms  in  Belgium. 

14.  The  Brussels  Observatory  possesses  specimens  of  various  kinds  of 
self-registering  instruments — ^van  Bysselberghe's,  photographic,  Kreil's, 
Osier's,  Thomson's,  &c. 

15.  The  reduction  of  the  barometer  to  sea-level  is  done  in  accordance 
with  the  decisions  of  the  Congress. 

17.  Stev^son's  screen  has  hitherto  been  employed.  Latterly  Renou's 
screens,  with  double  roof  and  without  louvres,  have  been  erected. 
Comparative  experiments  on  the  two  systems  will  be  commenced  soon. 

23.  For  a  long  time  the  wind-force  was  measured  by  Osier's  anemo- 
meter, which  indicates,  as  is  known,  the  pressure  of  the  wind  in  kilo- 
grams. Since  1878  this  instrument  has  been  replaced  by  Robinson's 
anemometer,  which  measures  the  velocity  of  the  air  in  motion.  It  was 
soon  found  that  the  indications  of  one  of  these  instruments  alone  was  not 
sufficient  for  the  study  of  the  various  questions  relating  to  the  force  of 
the  wind,  and  it  is  proposed  to  observe  both  instruments  at  the  same 
time  when  the  new  Observatory  is  built. 

24.  We  are  erecting  an  instrument  which  will  enable  us  to  studvfi 
distribution  of  atmospheric  electricity  in  successive  strata  of  air  placed 
in  the  same  vertical. 
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